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PREFACE. 



This ITand-Book of Surgical Operations Las been prepared at 
the suggestion of several professional friends, who early entered 
the medical staff of tlie Volunteer Army* It was alleged Hiat 
tlm railitary surgeon of this country Lad no small and convenient 
work suitable for a pocket companion, containing the details of 
the more common as well aa the important operations in sur- 
gery. He must either encumber himself witli the large 
treatisea on general and operative surgery, or rely npon his 
unaided memory in the emergencies of the service. 

In its scope the work is limited to those branches of operative 
surgery which are of the most importance to the military stir- 
geois. This was deemed advisablei in order to render the volume 
as convenient and portable as possible. Within these limits the 
constant effort has been to embrace the greatest nnmber of auV 
jccts, to arrange them in the best form for reference, and to give 
the largest amount of practical details, anatomical and opera- 
tive. 

As the value of such a work is much enlianced by engrav- 
ings, care has been taken to illustrate every subject to the fullest 
extent For this purpose works on operative surgery have been 
largely consulted, and such ilhistrations selected as were deemed 
most valuable. To avoid frequent repetitions, no mention is 
made in the text of the source from which they have been 
derived, and this occasion is taken to make proper acknow- 
Icdgmcnt. In the chapter on Minor Surgery, the illustrations 
are copied from English surgical treatises^ &4d\^'=i^^ TT^v\5a. 
de Med. Operate and Jamam'a Manuel ^t VtV\\. C\Ovt.\ ^ 
///nstrations of the Operation on KxWves. ^t^c^ Ixwsw'^^^^*^ 
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VI PREFACE. 

cit.) and Guerin's Elem, de Chir, OperaU; m the chapter on 
Amputations, the illustrations are from English works, viz. 
Skey, Fergusson, Liston, Guthrie, and Druitt, and from Gu6rin 
{op, cit,\ Chassaignac's Traite Clinique et Pratique des Opera- 
tions Chirurfficaks, Sfc,, and Bernard and Huette's Illustrated ' 
Manual of Operative Surgery and Surgical Anatomy ; in the 
chapter on Resections, the illustrations of operations are from 
Chassaignac {op, cit.), Guthrie, Heyfeldcr's Operationslehre und 
Statistic der Mesectionen, Erictsen, and Bernard and Huette {op. 
cit,). The illustrations of instruments through the volume have 
been selected by Tiemann & Co^ and Wade & Ford, Instrument 
Makers, of this city, and generally represent the latest improve- 
ments. 

Although this work is limited, as stated above, yet the sub- 
jects treated are, with the exception of Gunshot Wounds, such 
as constantly engage the attention of the surgeon in civil 'and 
hospital practice, and it is believed that it will prove to this 
class of practitioners a useful and acceptable aid to the memory. 
To the students of Operative Surgery, it presents in suflScient 
detail for the purposes of study and practice, the methods of 
performing the ordinary operations in Surgery, 

Mat 16, 1802. 
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OPERATIVE SURGERY. 



CHAPTER L 
MINOR SURGERY. 

INSTRUIIIENTS. 

Pocket Case, — Pocket cases are of various sizes, according to 
the number and kind of instruments which they contain. They 
may be divided into, 1st. The complete ; and 2d. The select case. 
The complete case usually contains the following instruments, 
arranged in four folds : — ^A large and small scalpel ; a straight and ■ 
curved scissors ; an artery, dissecting, and dressing forceps ; a sharp 
and probe-pointed bistoury; tenaculum; an a'bscess, gum, and 
common lancet ; an exploring and seton needle ; spatula ; probes ; 
director ; male and female catheter ; surgeon'^ needles. 

Select cases are made to suit the wishes of individual surgeons, 
and generally contain a Hmited number of instruments in a com- 
pact form. The case may consist of several folds, or a single fold. 
The following select cases of well known surgeons are now much 
used, and may be given as illustrations : — 

CotUents of Dr. WiUard Parker^8 Pocket Case, of two folda.—One scalpel and 
blunt bistoury, spring back; one tenotomy knife, and small carved bistoury, spring 
back; one gum lancet and tenaculum, double spring back; one pair scissors; one 
pair of silver probes ; one silver director ; one artery forceps ; one doable catheter and 
caustic holder; needles, silk, silver wire in pocket of fold. Dimensions, five Inches 
long, two and a half inches wide. 

CotU&nU of Dr. Wm. H. Vcm Buren'a Podbet Case, of two folds.— One scalpel and 
sharp bistoury, spring back ; one scalpel and blont bistoory, spring back ; one tena- 
culum and tenotomy knife, spring back; one double catheter; one pair silver 
probes ; one exploring needle ; one pair straight scissors ; one artery forceps ; one silver 
director with spoon ; needles, silk, and silver wire in the pocket Dimensions, five 
inches long, two and a half inches wide. 

The regimental surgeon of the JJ. S. Army is provided with the 
following list of instruments in his pocket case : — 

One large scalpel ; one small scalpel ; one artery forceps ; one bull-doe forceps ; one 
curved forceps ; one dressing forceps; one needle; one sharp-pointed olatA^T^\^^«i 
probe-pointed bistoury; one Ions: probe-pointed bl8to\ur3\ atife%'c«Nsgci^.v2s»«t^NvsQ.^ 
knee scissors; one flat-curved sclssow; ono |^\xm \MiCi«X\ qtv*^ ^'«>»«^'^^^\?^^,^^Se^ 
tumr kalfe ; one abscess lancet; one exp\ot\Ti%iv«i^\ft\ oxv^««:\^a^a^.^^^»^ -> ^awsfiVs^ssS 
needle; one spatula ; two probes : one AVrectof, cm^ ^owAa «»»»>». ^ ^^ 
Milver catheter; six surgeon's needles; one arteT'j "ne^\<i- ^ 
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The pocket case of the surgeons of the U. S. Navy contains the 
following instruments : — 

Scalpels, two; blstonrleflf cnnred shape, one; bistouries, ciirved, probe-pointed, 
one; nnger-knife, one; scissors, straight, one ; tenaculum, one; abscess lancet, one; 
thumb lancet, one ; artery forceps, one; director, one; probes, two; small needles, 
two; ligatures. 

A case may be selected which contains all the instruments ordi- 
narily required in every-day practice, and which occupies so Httle 

space in the pocket as to become 
a constant companion without 
the slightest inconvenience. The 
author has prepared a case which 
contains in a single fold (Fig. 1) 
the following instruments : — 

One scalpel and small sharp bistoury, 
spring back; one gum lancet and probe 
bistoury, spring back ; one silver director 
and probes ; one pair slide artery forceps ; 
male and female catheters ; needles ; silk 
in the pocket of the case. Dimensions, 
Fio 1. four incnes long, one inch and a half wide. 

Tlie General Gaee. — This case contains a variety of instruments 
sufficient for any emergency in practice. A well appointed case 
should have instruments for amputating; for trephining ; for hernia; 
for lithotomy, etc., etc. Various general cases are now in use, 
manufactured by instrument makers according to the plans of diflfer- 
ent surgeons. The following are given in illustration : — 

Contents of Dr. James R. Wood's General Operating Case (Fig, 2). —One long ampu- 
tating knife ; one catling ; one circular knife ; one large amputating saw ; one amputating 
and trephining scalpel ; one metacarpal saw ; one pair fine bone forceps ; one tourni- 
quet; one pair trephines; one Hey's skull saw; one elevator; one brush ; two minor 
operating scalpels; one blunt and one sharp bistoury; one straight scissors ; one tena- 
culum ; one aneurism needle : one artery forceps; two couching needles, straight and 
curved ; one Beer's bone knife ; one bullet forceps ; one strabismus hook ; one curved 
eye forceps; one pair eye scissors; one steel director; one pair silver probes; two 
steel sounds, assorted; two silver catheters; two English gum elastic bougies; silver 
wire, needles, and ligatures. Dimensions ofcase, fifteen and three-quarter inches long, 
six inches wide, three inches deep. 

Contents qf the Compact Case of Dr. WUlard Parker of ITefio For*.— One 
capital saw; one metacarpal saw; one amputating knife; one catling, handle to 
change; one small amputating knife; one bone forceps; one spring catch artery- 
forceps ; one artery forceps ; one large artery forceps ; one tenaculum ; one tourni- 
quet; one trephine; one Hey^s saw; one elevator; one brush; three scalpels; one 
curved bistoury, sharp; one curved bistoury, probe; one Cooper's bistoury ; one scis- 
sors; one polypus forceps; one pessary forceps; one grooved director; two silver 
probes; one eye needle; one strabismus hook; one Beer's knife; one double teno- 
tomy knife; one hydrocele trocar; one long curved trocar; one exploring trocar; 
one set aneurism needles. Dr. Mott's; two retractors; one lithotomy forceps; one 
grooved staff; two steel sounds ; one prollb-pointed lithotomy knife; two silver male 
catheters. Dimensions of case, twelve inches long, six inches wide, three and a half 
inches deep. 

Contents of Meld Case of Dr. Frank 27. ffdmiUon, of yew York.— One long ampu- 
tating knife ; one amputating knife ; one catling ; two small amputating knives ; one 
metacarpal saw; one large saw ; one bone forceps; one tenaculum ; one short bistoury, 
sharp ; one pair slide artery-forceps ; one pair bull-dog artery forceps; one pair large 
iasors; one pair small Bci88or8;j)Be paSr dressing forcepa; otve\otv^%S\N«t\jiXj\\^\ 
w»/ oae wAsJebone bullet prob^, one small silver probe; tvjo Aox.ftfeTT«ft»e^v\,^o 
needJea; one tourniquet, screw; one tourniquet, fte\d ; one dVtec\.oT \ oiveco^x^iaX 
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trephine; one necrosis trephine; one elerator; one Hey^s saw; one brash; three 
bullet forceps ; two retractors ; one needle forceps ; one plain anearism needle ; one 
set Dr. Mott*s needles ; silk and silver wire. Dimensions, seventeen inches long, nine 
inches wide, and two and a half inches deep. 




Fio. 2.— Db. Wood's Case. 

The regimental surgeon in the U. S. Army is provided with 

a general operating case, in addition to special cases for amputation, 

trephining, and exsection, containing the following instruments : 

One small amputating knife ; one small catling ; three bistouries ; one hernia knife ; 
three scalpels ; one cataract knife ; one cataract needle ; one tenaculum ; one double 
houk ; six steel bougies, silver, double curve, Nos. 1 and 2, 8 and 4, 5 and 6, 7 and 8, 
9 and 10, 11, 12 ; six wax bougies, Nos. 2, 4, 6, 8, 10 ; three silver catheters, Nos. 8, 6, 9 ; 
six gum elastic catheters, Nos. 1, 8, 5, 7, 9, 11 ; two mahogany cases, brass bound ; one 
giitta percha pouch: one metacarpal saw; one trocar; one ball forceps ; one gullet 
forceps ; one artery forceps ; one dressincr forceps ; two scissors, straight and curved ; 
one artery needle, with four points ; twelve surgeon's needles ; one tourniquet. 

The surgeon in the U. S. N. is provided with two cases, as follows : 

CASE, No. 1.— Fixed Contzhts.— Zi<2. Plated dilator^ six, and Nos. from 1 to 12, 
graduated ; silver catheters, two, Nos. 4 and 6. Upp^r Cotnparimeni. — Stomach- 



tmmp and aelf-injecting apparatus. Lowsr Compartment ( Upper Tray). — One pro- 
>ang; trocars, curve^ one ; trocars, straight, one; ear and nydrocele syringe, one ; 
bullet forceps, one ; none, one. Minor Surgery Tray^ containing — Bciupefs, four ; 



bistonrr, sharp-pointed, one ; bistoury, blunt-pointed, one ; aneurism needle, one ; 
artery forceps, one ; tenaculum, one ; schtsdrs, one ; tongue depressor, one ; jA>icer 
Tray. — Amputating set, conbisting of . — Two amputating knives; onecatline; one 
metacarpal saw ; one tenaculum; one bone forceps; six needles; one scalpul; one 
artery forceps ; one toumiouet ; one capital saw. Trephining.— Tvio trephines ; one 
elevator ; one brubh ; one lley's saw. 

CA8E"' " ' 
one meti 
hone forceps 



E No. 2.— Amputating.— Two amputating VtiV^«%v qw^ «»5C>\tv^j,\ w;;^^^ ^«^ 
tacarpal; one tenaculum ; six T\eev\\f»\ on<!» wA\v«fc\\ Qxi't ^*^vl!i^^r*^''- 
^rceps; one tourniquet. TV^pMnlng.— i^ue VTte\A>^^^V Ji^'to/^1^^-**^ 



i: one lourniquev. i re i "1111*11 v — "^^^^ *"*^» "\^> -"~ oX^^-t^ 
elevator; one brush. DeuUil.-ly^o toTCev*^-, o\^* Vo-s.n^WYw >X«^'J> «v ^ 
one gam lancet. 



^wnsif^*^ 
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Dr. Henry S. Hewitt, brigade surgeon, U. S. Army, has devised a 

" brigade case," containing the following assortment of instruments : 

Four amputating knives ; two ampatatinff scalpels; ^e amputating tenaonlnm; 
one capital saw; one finger saw; two spiral tourniquets; two trephines; one Hey^s 
saw ; one elevator ; one Liston's straight bone forceps ; one Isaac's bayonet forceps ; 
two Liier's bone gnawing forceps; one Strohmeyer's stump-holding forceps; twp 
tooth forceps ; two Luer's arterv forceps ; one torsion forceips ; one thumb forceps ; one 
mouse-tooth forceps : one Strohmeyer's saw ; one saw k ooe mobile ; one saw guard ; 
one carved rectum trocar; one straight trocar; one partitioned catheter; five silver 
cattieters, 1, 8, 5,7, 9; one silver catheter for pr^tate, 12; one steel staff grooved : 
twelve English flexible catheters ; one Mott's artery needle ; one right Deschamps^ 
artery needle ; one left Deschamps* artery needle ; one sharp-pointed straight bis- 
toury ; one probe-pointed straight bistoury; one probe-pointed curved bistoury: one 
sharp-pointed curved bistoury ; one hernia bistoury; four scalpels; one tenaculum; 
two double hooks, sharp; two double hooks, blunt; two retractors; one pair of Mas- 
seuz^s forceps ; one pair of polypus forceps ; one pair of dressing forceps; one pair of 
heavy straight scissors ; one peiir of ordinary straight scissors : one pair of carved 
scissors ; one silver director ; one sieel director ; one Schleswig bullet forceps ; one 
Hamilton's bullet forceps ; two double trachea tubes ; one Liter's articulated cesopba- 
gub tube ; one wire suture needle ; two eye needles ; one vaccinating scarificator ; one 
bard rubber four-ounce syringe; silver probes, wire, and saturesilk. Dimensions- 
length, eighteen inches; breadth, thirteen and three quarter inchee; depth,, two and 
a half inches; weight, nineteen and three-quarter pounds, and with containing leather 
valise, thirty pounds. It is intended that the exterior case shall be made five inches tn 
depth, the lid to contain two rollers two and a half inches wide by seven yards long, 
placea on end, and lint, cerate, oil, chloroform, and sponges. 
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Positions of the Scalpel and Blstonry. — Authors generally 
describe several different positions in which the cutting instrument 
is held, but they may be reduced to the fol- 
lowing : — 

Position of the Scalpel. — In all ordinary ope- 
rations the scalpel is used as a pen (Fig. 3) ; 
or, the handle resting in the palm, is firmly 
grasped by the thumb and the first and second 
fingers, and lightly supported by the third and 
fourth fingers (Fig. 4). The edge of the blade 
may in either case be turned upwards, and in 
the second position (Fig. 4) the index finger 
may be applied to the back of the blade. By 
a slight depression of the extremity of the 
handle, in the second position, the scalpel 
will be held very much, aa \)cie\iCi^ oi ^i. V\^\i 
The Grst position is adapted to mc^ ^i^^cXKoiva «cA 




^2^^. SJ. 
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limited incisions, the little finger being placed firmly upon the 
adjoining parts to give steadiness ; the second position is adopted 
when long incisions are required ; the edge of the instrument is 
turned upwards in the first position for dissection, and in the 
second when it is desired to puncture ; the position assumed in 
Fig. 6 is designed for very deUcate dissections. 

Position of the Bistoury, — The bistoury is generally held like a 
pen (Fig. 6), but it may be substi- 
tuted for the scalpel in an^ of the 
various positions already given; 
thus it may be used for penetration 
or incision, with the edge of the 
blade turned upwards or down- 
wards, forwards or backwards, in 
any of these positions ; or it may 
be employed. on the director (Fig. 
7), in laying open sinuses, and in 
very minute dissections. 

Incisions. — ^Incisions may be 
made from without inwards, or ^'®- *• 

from within outwards. They should generally be made in the course 
of tTie vessels, nerves, and mus- 
cles,and when one is above the 
other the lower should be 
made first. They are divided 
into simple and compound : — 

Simple Incision. — This is a 
single incision, whether 
straight or curved. It is 
made thus: the skin is first 
put on the stretch by the fin- 
gers of the left hand, then 
file scalpel or bistoury, held 
in one of the positions given 
(Figs. 3, 4), is entered near- 
ly at right angles to the sur- 
face and to a sufficient depth : 
the handle is then depressed 
to an angle of about forty-five 
degrees, and the incision 
made of the requisite length ; Fia. 7. 

it is completed by again elevating the handle perpendicularly to 
give an abrupt termination. 

Compound Incisions. — These incisions are of various kinds, and 
consist of the intersection of one or more single incisions. Thus, 
two straight incisions meeting at an acute angle make the letter V ; 
meeting at right angles they make on^ q^ \Jaa iO\<5^^x^%\'^^^Kt'^^^^^ 
E, or T, or the crucial incisioii, -V . k^««i^\xi^^^<^'^ ^^"i ^'^'^'^ '^^ 
38 to make an ellipsis O, or >;^, ox O. 
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UNION OF TirOIJNDS. 

Adhesive Plaster. — The edges of wounds may often be so firmly 
maintained in apposition by adhesive strips as to obtain immediate 
union. The plaster should be sufficiently long to reach two to 
four inches beyond the margin of the wound, but not to extend 
around the limb ; in its application the sides of the Wound should 
be firmly supported, the first end being applied to the most yield- 
ing part. In general the straps should not be more than half an 
inch in width, and be applied so close to each other as to firmly 
maintain the edges in apposition. To removp the straps, raise both 
extremities at the same time, and withdraw them equally from the 
wound itself, to avoid forcibly separating the edges. 

Serrefines. — Slight and superficial wounds may be united by the 
self-closing French forceps, known as serrefines. (Fig. 8). 
By pressure on the sides, the teeth separate, and may be 
made to fix themselves upon both lips of the wound, and 
when the pressure is removed they close with sufficient 
J'^ firmness to bring the edges of the wound together, and 
maintain them in apposition. 

Sutures. — In the application of the suture the needle and 

Pj^ g thread are employed. The best form, of needle for general 

* use is about two inches in length, and straight two-thirds 

of its length, tlje remaining third being gently curved, with two 

cutting edges (Fig. 9). In some cases a needle curved throughout 

its entire length(Fig. 9) 

^^^^^^___ — — ^^Bi '^iU ^6 found useful, as 

where the wound is 
deeply seated ; finally, 
the straight needle, 
with sharp point and 
three cutting edges, is 
the modt serviceable 
form in wounds on a 
slightly elevated sur- 
face. In some deeply- 
. seated wounds,a needle 
with a handle (Fig. 10) 





Fio. 9. 




Fio. 10. 



either fixed or attached by a screw, will answer & better ^ur^oSQ 
U&»/? either of those described. 
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Material for Sutures, — ^The material used for sutures may be ani- 
mal, vegetable, or metallic. Of the^rs^, catgut has been most fre- 
quently employed; it has, however, never proved 
reliable. Of the second^ silk is almost universally 
selected, and still maintains its supremacy as a 
suture and a ligature. What is known as den- 
tists* silk, with three threads, is the best form. 
Of the ikirdy the silver wire is preferred, as 
combining the least irritating properties with 
great flexibility. It may be obtained of diflfer- 
ent sizes, and the larger should generally be 
preferred, as it is less liable to cut the edges of 
the wound. The wire suture may t)e inserted 
with the common surgical needle, but a needle 
has been devised by Mr. Lister, haviflg a groove 
in the shaft from the eye to tne butt, in which 
the wire is completely buried (Fig. 11), and 
which thus prevents the mass of wire occa- Fio. 11. 

sioned by its being doubled upon itself at the eye. Another 
needle answering the same purpose has been invented by Mr. Price 




Fig. 12. 

(Fig. 12), which has two eyes, and a groove on each surface ; the wire 
is passed from the lower to the upper, and then doubled and twisted. 

There are various forms of suture, as follows : — »> 

Interrupted Suture, — A needle of the desired shape, armed with 
a ligature of the material chosen, is passed from without inwards 
through the right lip of the wound, at a distance from its margin, 
varying from a line to one-third of an inch, and being continued, it 
should be passed through the left lip from within outwards, exactly 
opposite the point of insertion in the right. All the sutures should 
be introduced before any are tied ; 
the common reef-knot is then 
made, and the ends cut off" closely 
(Fig. 13). 

Continued Suture, — This suture 
is that made by the glover, and 
consists in passing the neecUe, as 
in the interrupted suture, diago- 
nally, and leaving the thread un- 
interrupted ; it is used in wounds 
of the intestines. 

Quilled Suture. — In this suture 
(Fig. 14) the double thread \a „ 

passed through the lips of tAi© ^om d, ^m\Xia\»^»^'«^^^'^^'®^^ 




T5\Q..\V 
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but at greater distances, and the ends are tied bver quiUs or pieces 
of bougie cut of the proper length. It is used to close deep wounds. 
Twisted Suture. — This suture is made by intro- 
ducing a needle of steel, silver, or other unirri- 
tating metal through the sides of the wound, 
as in the uninterrupted suture, and then twisting 
the thread around the ends in the form of a 
figure-of-eight (Fig. 15), or directly forming an 
ellipse. When several needles are required they 
should all be introduced before the thread is 
Fig. 15. applied^ which should then also take a diagonal 

direction between the pms (Fig. 15) to protect the intervening 
spaces. This suture is employed after operations for hare-lip. 



DRESSINGS. 

The Bandage. — ^Bandages have been employed for uniting, 
dividing, expeUing, retaining, compressing, etc. They are now 
much less used than formerly, being supplanted by other and more 
convenient appliances. They are chiefly employed for retaining 
other dressings and for compression. 

Material, — The materials employed for bandages are 'muslin, 
flannel, linen, calico, or gum elastic cloth. Muslin is generally 
selected of a coai'se, unglazed quality. Flannel is useful when iv 
is desirable to secure warmth. 

JFhrm, — When the material is selected, it should be cut or torn 
into strips of one, two, or three inches in width, according to the 
part to which it is to bd applied. The bandage may be simple or 
compound ; simple, when it consists of a single 
1 piece (Fig. 16) ; compound, when it is composed 
of two or more pieces, as in the T bandage (Fig. 
' 24). It may have a single head (Fig. 16), or a 
double head (Fig. 22). 
Fio. Id General Rules, — 1. When the bandage is 

applied to a limb, especially for compression, it 
should always commence at the extremity, and proceed upwards. 
2. The first turns should be more firmly applied than those sub- 
sequently, in order to compress the superficial veins from below 
upwards. 3. No one turn should be more firm than those below, 
otherwise the bandage will act as a ligature to the part. 4. When 
the bandage is applied only to a part of the limb, it should not be 
so tight as to interrupt the venous circulation. 

-4^^Zica^w?w.»— Hippocrates says of thfe application of the ban- 
dage : — " It should be done quickly, without pain, with ease, and 
with elegance." Take the cylinder .in the palm of the right hand, 
and with the thumb and fingers of the left, seize the free extremity, 
drawing the roller out six to ten inches between \aYieAi3tL\xxBX> mA^h- 
w of the right band, the cylinder unrolling in \lap«^m\ ^\wi^>i3cvft 
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external surface upon the limb, and retaining it with the first and 
second fingers of the left hand, pass the cylinder under the limb, 
and by the aid of the third and fourth fingers of the left hand, 
make a turn or two to fix the initial extremity of the bandage. 
In continuing the appli&tion have but little of the bandage 
unrdled, keep the cylinder close to the limb, and pass it from 
one hand to the other without reaching with the respective hands 
beyond the centre of the limb. The following special forms of 
bandages require separate consideration : — 

CirctUar, — The turns of this bandage pass nearly horizontally 
around portions of the limb, of equal diameter, 
one turn overlapping the other at fixed inter- 
vals (Fig. 17). 

Spiral. — This bandage ascends a more or less 
conical portion of the limb, each succeeding 
turn partially overlapping the other. To apply 
the spiral bandage smoothly it is necessary to 
reverse the turns on the more conical parts. 
This is done as follows : — ^At the point where 
the roller ascends the limb so rapidly as to be 
irregularly applied, press the ends of the two 
fore-fingers of the left hand! upon the upper 
fourth of^-the bandage^ and retain it firmly at 
that point; then relaxing the bandage, turn the 
cylinder held between the fingers of the right 
hand, quickly, and completely over, by pro- 
nating the right hand, thus applying the upper surface in turn to 
the limb (Fig. 18). 




Fig. it. 




Fio. 18. 



The Spica,—T);i\& bandage is naiae^ ttom ^^ ^^"^Y^'5^'^^^'^^'' 
tumB to the position of the g;r«Aiif& ou «a. «i«c o^- "'^^'^ 
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applied on the upper part of the arm and thorax, of the thigh and 
pelvis, and of the thumb. In applying it to the groin (Fig. 19), 

stand in front of the patient, 
place the initial extremity on 
his right side, and carry the cy- 
hnder circularly around the body 
twice, then carry it downwards 
and around the thigh, passing 
from the inside to the outside of 
the limb, then upwards around 
the body, crossing the downward 
turn in the groin. The first 
tgm around the thigh should be 
as low as its upper fourth, and 
the subsequent turns should as- 
cend regularly until the requisite 
pressure is attained. The spica 
may be applied to the shoulder. 
Figurer-of-Mght — This bandage is generally applied about the 
joints. If at the knee, continue the bandage of the leg, after it 
has reached the lower border of the joint, by passing the cylinder 
behind the knee, obliquely across the ham 
to the opposite side of the limb, around 
the thigh, and downwards again obliquely 
across the ham to the point of departure ; 
each successive turn should overlap the 
other until the knee is covered, or the 
object attained. If the figure-of-eight is 
applied only to the knee (Fig. 20), com- 
mence with two circular turns around the 
leg just below the joint, and then carry the 
cylinder obUquely upwards across the ham, 
around the thigh, and again downwards as 
before described. 

The Spiral of the Mngers. — This is applied 
as follows: — Take a bandage an inch in 
width, and ^ commencing at the wrist 
make a circular turn, leaving free two or 
three inches at the initial extremity (Fig. 21) ; then cross the back 
of the hand diagonally to the root of the finger to be bandaged ; 
then along the palmar surface of the finger to its tip, where the 
spiral commences, with or without reverses according to the shape 
of the finger; when the finger is covered the bandage should pass 
to the side of the wrist opposite to that where it began, and be tied 
to the initial extremity. If it isrequired to bandage other fingers, 
instead of tying the, two extremities, the bandage should pass 
around the wrist and across the back of the hand to the root of the 
&ngeT, and be applied as above described. In this manner all the 
foyers may be bandaged with a single roHer. 




Fio. sa 



DBBSSINGS. 



19 




Fio. 81. 




Dovblenheaded Bandage, — This bandage (Fig. 22) may be applied 
to the limbs or the head. In its application take the two cyUn- 
• ders in the hands, 
and placing the 
outer surface of the 
central portion upon 
the anterior part, no. 22. 

carry the two cylin- 
ders to the back part and exchange, then 
bring them forward (Fig. 23), and reverse, 
if necessary. 

The T Bandage, — This bandage con- 
sists of the simple bandage with one 
or two pieces added at right angles (Fig. 
24). It is employed in the diseases of 
the region of the perineum and anus. 
It is applied by carrying the horizontal 
portion around the pelvis and firmly 
securing the vertical strips behind, after 
being passed under the perineum and the 
dressings. 

The Recurrent Bandage, — This ban- 
dage should be five yards long and two 
inches wide; it is appUed to the head 
as follows:— The roller is first passed 
two or three times around the head in a line running just above 
the eyebrows, the ears, and below the occipital protuberance: 
next, at the centre of the forehead, the cylinder is reversed and 




0:?T^ 
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carried directly over the head to the circular turns behind, where 
it is again reversed, and carried back to the forehead, overlapping 
the former about one-third, as usual; these reverses to be con- 
tinued until first one and then the other side of the head is 
covered ; and the whole is completed by two ot N\jiX^^ '^s's^ ^>x^ij^«s. 
turns, as at the commencemciiU Tte x^^et^^ ^\^ \r» X^fe^'^^^'^s^ 
the Bngers of an assistant. 
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Plaster of Paris, — The following description of the method of 
application of this dressing is given by Dr. James L. Little, House 
Surgeon to the New York Hospital; — The*limb is first shaven or 
slightly oiled ; a piece of old coarse washed muslin is next selected, 
of a size so that when folded about four thicknesses it is wide 
enough to envelop more than half of the circumference of the 
hmb, and long enough to extend from a little below the under 
surface of the knee to about five inches below the heel. The 
solution of plaster is then to be prepared. Fine, well drie'd, white 
plaster should be selected, and, before using, a small portion 
should be mixed with water in a spoon and allowed "to set," 
with a view of ascertaining the length of time requisite for that 
process. If it is over five minutes, a small quantity of common 
salt may be dissolved in the water before adding the plaster. 
The more salt added, the sooner will the plaster " set." If delay 
be necessary, the addition of a few drops of carpenter's glue or 
mucilage will subserve that end. Equal parte of water and 
plaster are the best proportions. The plaster is sprinkled in the 
water and gradually mixed with it. The cloth, unfolded, is then 
immersed in the solution and well saturated; it is then to be 
quickly folded as before arranged, and laid on a flat surface, such 
as a board or a table, and smoothed once or twice with the hand 
in order to remove any irregularities of ite surface, and then, with 
the help of an assistant, applied to the posterior surface of the limb. 
The portion extending below the heel is turned up on the sole of 
the foot, and the sides folded over the dorsum and a fold made at 
the ankle on either side, and a roller bandage appHed pretty firmly 
over alL The limb is then to be held in a proper position (exten- 
sion being made, if necessary, by the surgeon), until the plaster 
becomes hard. The time required in preparing the cloth, mixing 
the plaster, and applying the casing to the hmb, need not take 
more than fifteen minutes. After the plaster is firm and the 
bandage removed, there will be a soUd plaster of Paris case par- 
tially enveloping the Hmb, leaving a portion of ite anterior surface 
exposed to view. If any swelling occurs, eva- 
porating lotions can be applied to the exposed 
surface, and we can always easily determine the 
relation of the firactured ends. If necessary, an 
anterior spUnt, made of the same material, can 
be applied, and then both bound together with 
adhesive plaster, and if desirable a roller bandage 
over all. 

The Four-tailed Bandage. — This consiste of a 

Fig 25^ ' piece ofmuslin, six or eight inches wide,and a yard 

or more in- length, torn at either extremity, to 

within three or four inches of the centre. It is applied to the lower 

jaw as follows: the centre being placed over the chin, the upper slips 

Miv carried back behind the neck and tied, or crossed and passed 

ground the forehead once or twice, and BecuTed\iy Y^xi«. \>X.\}afe«^^'fe\ 
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the lower strip is passed directly up to the vertex, where it is tied, 
or again brought down and tied under the chin (Fig. 25). 

Starch Bandage, — Take common starch, a sufficient quantity, 
and boil it in water a few minutes. In its application, 1. Envelop 
the limb with cotton wadding, so thickly applied as to cover all the 
prominences and fill the cavities ; 2. Over this apply a roller well 
saturated with the starch ; 3. Along the sides of the limb apply 
pasteboard splints of proper thickness, soaked in hot water, and 
nicely shaped to the limb; 4. Repeat the bandage twice, and 
saturate the whole with starch, rubbed in with the hands or a 
brush ; 5. When the starch is completely dry, cut out a portion of 
its body, and bring the edges together with strong tapes, or leather 
straps with buckles. 

Strapping. — Various kinds of plaster are in use, but the common 
adhesive strap is generally preferred. It should always be cut in 
the length of the material, to prevent the yielding which takes 
place in the width. 

Strapping the Breast, — The straps should be cut sufficiently long 
to pass from the opposite shoul- 
der, under the breast, to the 
point of starting, and in width 
about two inches; having the 
breast firmly raised, apply the' 
end of the strap over the oppo- 
site shoulder, and pass it under 
the breast and axillae, and over 
the back to the place of depart- 
ure, allowing the ends to over- 
lap (Fig. 26). Each successive 
strap should overlap the preced- 
ing towards the nipple, until the ' '^fw. 2d. 
required compression or support is attained. 

Strapping the ^Testicle. — The patient should first be placed in a 
recumbent position, to relieve venous congestion ; -then shave the 
hair cleanly fi'om the parts ; the straps being cut into pieces of one- 
half or two-thirds of an inch in width, and eight or nine inches 
long, grasp the testicle with the left hand, and compress it firmly 
to the bottom of the scrotum ; now pass one strip around the 
gland, at its upper part, as tightly as it -can be borne ; from this as 
a basis commence and pass the straps vertically around the organ, 
overlapping slightly, until it is covered. Mr. Curling gives the fol- 
lowing directions : — " The patient being placed in the recumbent 
position, with the testicle raised, is to remain there three or four 
minutes, in order to allow the vessels of the gland to become as 
empty as possible. The parts are to be shaved ; and some adhesive 
plaster or chamois leather must be cut into strips, about three- 
quarters of an inch in width, and eight or niiLe \\5LQ}afe%'>KL\'ii^s^sv. 
The opposite testicle and side o^ \Xi^ wstoXwsa. \i^>xis^ ^^^^^''^^ 
from the diseased one, so as io xfeii^ftT xXx^mXfc^eassv^^N-^^^"^^'*^ 
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quite tense, the first strap is to be placed circularly (Fig. 27) around 

the cord, just above the testicle, as tightly as the patient can bear 

it. A strip of Unt may be placed beneath the 

"^>i V I P edge of the plaster to prevent its irritating the 

(jG^^A^^ scrotum. The second strap is to be placed in 

f L^ij ■f''^(l*^f ^ an opposite direction, from behind forwards, 

il^i^'JJ|y^^^\^>VJ at the side of the testicle, near th*e septum. 

The third strap is to be applied below the 

first, so as partly to overlap it ; and the fourth 

in Uke manner, internal to the second, and so 

on until the straps meet, and the whole of the 

testicle is covered and evenly compressed." 




lilnt.— The material used for dressing is for 
the most part hnt. It is prepared by scraping 
Unen, or by raveUing old linen thread by 
thread, the French Charpie. It is now found 
in the shops as patent Unt, having one surface 
Fig. 2T. fleecy. Lint is arranged into different forms 

for special purposes : — 

The Compress is a fold of patent lint or muslin, or it may consist 
of several layers, so graduated as to make a conical body. 

The Pledget is a piece of patent lint, shaped to the wound, and 
on which ointments are appUed. 

The Tent is a cylinder of lint of any desired length, deigned to 
be introduced between Hps of wounds to prevent adhesion, or 
into fistulous passages. 

Applications of Hirater.— The employment of water in sur- 
gery has been most intelligently discussed by M. Amussat, in 
his thesis on that subject. We condense the general principles 
of its application m practice fi:om the translation of Prof. Hamil- 
ton. 

Water-Dressings, — That these may prove useful, and be exempt 
from the inconveniences heretofore urged against them, they must 
fulfil the following indications : — 1. They must permit the pus to 
escape freely as fast as it is formed, and to be absorbed by the 
dressings. 2. They must be kept constantly moist. 3. Evapora- 
tion must be prevented, lest the part should become chilled, or in 
other words a uniform temperature must be preserved. We have 
accompUshed these several indications by a water dressing, formed 
of four pieces of different tissues regularly superposed, which pieces 
may be called respectively the sifter (crible)j the absorbentj the 
humedant, and the inevaporant 

Sifter. — The sifter is a tissue perforated with a great number of 
holes, to allow the pus to escape as fast as it is formed, and to sepa- 
rate the wound from the substance which absorbs the purulent 
matter. Common tuJJe, with very open tissue, perfectly answers 
he indication. If tulle cannot be obtained, we laay \x»ft \flVfeX4."mV>a. 
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larger and toore frequent perforations, or strips of linen arranged 
in quadrille form, with larger spaces than are usually left. 

Absorbent. — Isolation of the wound being obtained, the best 
means of absorbing the pus as fast as it is formed, are old rags from 
linen or cotton, sufficiently worn ; place a disk of proper size, after 
having" moistened it with tepid water, over the sifter. This piece 
of dressing has received the name of absorbent 

Humedaiion, — The best humectant, or substance for retaining 
moisture, is punk {amadou)^ prepared without saltpetre or gun- 
powder. This substance, with very little volume, absorbs much 
water, is soft to the touch, and yields its water to the sifter more 
easily than sponge, flannel, Un^ or cotton. 

Inevaporant or Impermeable Tissue, — To prevent the evaporation 
of the liquid as much as possible, the compresses, wet with water, 
must be covered with an impermeable tissue. Almost any imper- 
meable tissue will answer the purpose, but it is proper to mention 
tiiat as in the country the means are not always so abundant, a 
hog*s bladder soaked in oil does very well. If we desire to prevent 
the evaporation completely, we must not neglect to make this 
cover larger than the other portions of the dressing, otherwise there 
will be along the borders of the dressing a slow evaporation, pro- 
ducing a coldness, especially in winter. Dressings of the fingers, 
of the great toes, and of the penis, ought to be completely enve- 
loped in the impermeable tissue so as to form a sac within which 
the moisture shall be retained. A piece of intestine, caoutchouc, 
or oiled silk, made into a sac, and placed over the member, will 
serve an excellent purpose. An emoUient effect being that which 
we wish generally to produce, we ordinarily use in these cases 
soft and tepid water at a temperature of 64« or 77° F. The liquid 
acquires soon the temperature of the part, especially if the imper- 
meable tissue completely envelops the dressings; but if it doesjiot, 
evaporation occurs, and a sense of chilliness results. 

The time during which the application is to be continued with- 
out renewal, must vary according to the effects which we wish to 
obtain, and according to the state of the parts. If the inflamma- 
tion is active, the dressing should be often renewed, and so also if 
the production of pus is very abundant. In simple cases, howeyer, 
it will be sufficient to change the dressing every four or six hours. 
When we wish to discontinue the water-dressing, it must not be 
done suddenly, but gradually, so as not to incur the hazard of a 
return of accidents. We must begin by diminishing the quantity 
<jf water employed in moistening the dressings, and then little by 
little make it cease altogether. 

Compared with other modes of dressing, the water-dressing is 
infinitely superior to cataplasms. We observe that in the great 
majority of cases it possesses all their advantages without their 
inconveniences, and as it jcan be easily maiatAixie.<L'^>N2K^^Ni^^^^s«Nsv^ 
disturbed, it saves much paVn to V\ie Y«>''^\evi\».. ^vw«v« 

^mi^a^.— Irrigation \b lYvo Mmiotm «^Q^ q'IVq^x^^ ^^^xN->«5e^« 
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Amussat gives the following rules : — A sufficiently large vessel, of 
zinc or earthenware, is placed upon an elevated piece of furniture, 
near the bed; an elastic syphon, furnished with' a stopcock, guides 
the water from the reservoir upon the tissues. The. part under- 

■ going irrigation is quite insulated by the aid of a gutter, or of 
impermeable cloth so arranged as that the water does not moisten 
the neighboring parts, and escapes freely into a vessel placed near. 
A compress placed upon the member, serves to disperse the water 
uniformly. Ordinarily we adapt to the extremity of the syphon 
tubes, a strip of linen divided into bandalets which serve not only 
to direct the liquid, but principally to obviate its dynamic effect. 
Once mounted, this apparatus works of itself, provided that care 
is taken to prevent the vessel from becoming empty, so that the 
flow of water may not be intermittent. We ought also to be 
particular in relation to the cleanliness and especially the tempera- 
ture of the water, which should always be uniform, and not cause 
any disagreeable sensation to the patient. When we wish to 
submit an extensive surface to continued and abundant irrigation, 
we ought to employ an apparatus which discharges its water in 
several streams, rather than one which is furnished with a single 
large conductor. In fact, when the water flows in a large stream 
it becomes warmer as it passes over the tissues, and the whole 
surface is not submitted to a uniform temperature. If continued 
irrigations are to be made in any case with cold or iced water, it 
will be best. to commence with tepid water, and gradually lower 
the temperature. In pursuance of the principle which we have 
sought to establish, we ought to be exceedingly careful that the 
temperature of the water is not suddenly changed, and especially 
that its current is not interrupted, for a severe inflammatory 
reaction might result. When it is thought proper to suspend the 
wat^r, its temperature should be gradually raised, and we ought 
even, as Cloquet advises, to apply it for only a few hours each day 
before withholding it completely. The quantity of water should 
be regulated by the degree of inflammation ; that iS to say, if it is 
feeble a continued moisture will suffice ; if very intense, on the 
contrary, the fluid should be poured upon it very rapidly, inundat- 
ing, so to speak, the part, especially if the water used has a tem- 
perature of 64" or 68* F. This liquid placed in contact with the 
tissues subtracts morbid caloric, and the more there is developed, 
the more water should be poured on, taking care, however, that 
the temperature is not too much below the standard of health. 
The irrigation ought to be made not only upon the part wounded, 
but also upon a considerable extent of surface about ; without this 
precaution, serious accidents may occur, in parts supposed to be 
at first sound, and when no inflammation is developed at the point 
of injury which is submitted to the action of the water. 

It is difficult to fix the proper duration of irrigations, for it must 
depend upon the nature of the affection, the temperament of the 

patient, the stage, whether acute or chrome, ot \)cife mi\»A"^» 
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Those who employ cold or iced water, are in the hahifc of anspend- 
iDg it when the patient complains of a fecnng of cold in the part 
submitted to ita action ; but we must not be too hastj, for M. 
Joase tella us " that under these circumstances he had but too often 
seen the inflammation reproduced in all its former intensity ;" and 
we have ourselves often verified the justness of this remark. It 
w^ill be advisable, then, not to suspend the npphcation of tlio 
water, but gradually to raise its temperature until the patient no 
longer experiences any disagreeable fiensatioHj and not to change 
the treatment until afi cbance of inflammation has disappeared. 
When we use tepid water we may continue the irrigation a much 
longer time, since the process of reparation of traumatic lesions 
goes on very regulaily under ita influence, 

/mm emoTi.— Immersion is the act of plunging the body, or 
some portion of it, into a Uquid ; in a word, it is a bath, either 
general or local. This method of applying water is exceedingly 
simple for lesions of the forearm or hand, and for the leg or foot. 
It is only necessary to place near the patient a vessel containing 
witer of a mild and agreeable lemperaluro, into which the part 
may be completely plunged, Ciire must be taken that the tem- 
perature of the liquid does not sensibly ^ary, and that it is 
renewed sufficiently often to keep it clean* In order to determine 
the variations of temperature of the water, so that it may be 
renewed at the proper moment, we should use a thermometer j 
and for the greater convenience we may adapt two tubes to the 
bath, the one for the admission and the other for the escape of the 
flui<l As to the position of the part undergoing an immereion. we 
can only say that we must always have regard to the escape ol the 
pus and the return of the venous blood Water at 64° or 68** F., 
more or less, is generally preferable to cold water. 

The duration of the itnmersions must vai-y much, according to 
the degree, extent, and depth of the inflammation, and it is 
impossible to estabhsh precise rules * nevertlielesSj they ought to 
be prolonged sufhciently to insure against a return of tlie inllam- 
mation, and then they should be discontinued gradually, replacing 
them at first with water dressings. To avoid the inconvenience of 
absolute confinement of the patient, we may in certain cases, aa in 
lesions of the fingers and penis for example, use a pig's bladder or 
a caoutchouc bag, fdled with water, into which the part may be 
immorsfid and secured. In the most severe surgical accidents, wo 
should commence, if possible, with immersions or irrigations, or 
both, and terminate with water-dressings. 

In comparing the three printiipal modes, we observe that the 
wakr-dressin^j if properly made and ot\en renewed, is generally 
more simple, and more easily applied, than immersion or irrigation j 
that it has, moreover, the advantage of taking off at each dressintr 
the pus and the stratum formed by «k m\:sA,\xx^ oft \^^ Y's^^'^"==?^ 
ter and the substances conlsda^i^ m^^ei^;iX^'t\ ^^J^ ^£P^^^^ 
Are thu8 kept always red^ &c. Irrigation \^m^^^^^^^^^^^ 
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water-dressing, but more difi&cult, and sometimes even impossible 
to apply. Immersion is more powerful than either, more prompt, 
and in* all respects superior whenever it can be properly applied. 



IIa3morrhaffe must be guarded against before, and suppressed 
during and after operations. 

Prevention, — Haemorrhage is prevented before operations by con- 
trolling the circulation in the arteries leading to the part. This 
may be accomplished by ligating the vessel, as hereafter described, 
or by pressure by the following means : — 

Manvxil Pressure. — Pressure 

may be made in the course of the 

vessel with the fingers. They 
are to be accurately applied, and 
the artery must be compressed 
steadily against a bone (Fig. 28) ; 
if the thumb is used,, it must be 
laid flat upon the vessel ; in either 
case the pressure must not be 
relaxed ; if the vessel slips from 
the grasp it should be instantly 
compressed again upon the bone 
by the fingers or thumb, but not 
by grasping the limb. The fin- 
gers are best employed in com- 
pression of the brachial, the 
radial, and the ulnar arteries; 
the thumb in compressing the 
abdominal against the vertebrae, 
the external iliac against the 
brim of the pelvis, the femoral against the pubes, or in the upper 
part of the thigh. 

The Key. — A common door key is sometimes used, the ring 
being so padded as to make a hard mass. It is chiefly used in com- 
pression of the subclavian above the clavicle. 

2'he Tourniquet — The tourniquet is an instrument designed to 
make such pressure over an artery, at some point in its course, as 
to control the circulation. There are many varieties, which differ 
principally in the extent to which they affect the venous circula- 
tion. In some, as that of Signorini, pressure is made only at two 
points, the intervening part of the leg being free. The old tourni- 
quet of Petit (Fig, 29), however, has never been surpassed in relia- 
bility. In its application it is usual to put several turns of a roller 
around the limb at the point where it is applied, terminating with 
placing the cylinder of the roller over the artery ; the tourniquet 
should now be applied^ but the screw ahoild iio\*\>ft^wifc^Qi^«t 




Fig. 28. 
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the cylinder lest the ball roll from the artery when the screw is 
worked. The screw being placed at one side of the limb (Fig. 




Fig. 29. 



30), the strap should be buckled tightly, and the screw gradually 
turned to the necessary tight- 
ness. 

Twisted Edndkerchief.—Jf a 
tourniquet is not at hand, as in 
military practice, and the fingers 
cannot be used, a handkerchief 
or cord cast around the limb and 
tied, may be sufficiently twisted 
with a stick to answer the pur- 
pose. In the Prussian service, 
simple tourniquets, without a 
pad, and consisting of only a strap 
and buckle to hold it, as in the 
upper figure (Fig. 31), are sup- 

Elied to the troops in great num- 
ers, and answer an admirable 
purpose. A more complete form 'iv^.v^ 

used in the same service, ia repteseuXfc^ vci \Jaa v«Q»Vs^«t^sa*s.'w- 
tioDs (Fig. 31). 
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The tourniquet can be applied only to the femoral and brachial 
arteries, but in these positions it cannot bo surpassed in effi- 
ciency. 
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Suppression, — During an operation haemorrhage is most promptly 
and directly suppressed by the fingers of an assistant. They should 
follow the knife, and make firm pressuxe upon the bleeding points, 
or seize the vessel, especially if an artery. Various instruments 
have been invented for this purpose, consisting for the most part 
of small forceps, like the scrrefinos (Fig. 8). One of the most con- 
venient is tlie artery clamp of Dr. Stearns, surgeon in the U. S. 
Army. The following is a description of this instrument (Am, 
Med, Times) : — The instrument resembles a slender pair of den- 
tists* forceps, in tho beak or jaws of which are two short ctoovcs, 
M seen in Pig. 33, These grooves are desv^e^ \.o V^^ \L\XXa 
Morso-slioe shaped clamps, or any convement* me, c' c5' <5*' <;^\\^* 
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34.) The clamps are made of annealed or passive iron wire 
Cgnuge, 15, 16, or 17)* Between the handles of tlie forceps 
there is a spring-, s s (Fig. 
32), tlie actioa of which 
13 to draw the handles 
together, and m prevent 
the clamp from falling 
out of its place, without 
the necessity oi constant 
pressure on the handles 
by the liand of the ope- 
rator. The forceps with 
a wire damp in ita jaws 
(Fig. 32) is rea4y for 
use; and may he ap- 
pUed instantaneously to 
a bleeding vesseL By 
^mply thrusting the 
points of the clamp 
astride of the open 
mouth of the artery, and 
then compressing the 
handles of the forceps 
w^ith a moderate force, 
the artery becomes 
securely gripped be- 
tween the points of the 
wire clamp. Then hy 
expanding the handles 
of the forceps, the wire 
clamp {as soon in Fig. 
34, C) is left tightly 
clinging to the closed 
mouth of the artery. 
The annealed iron wire 
used fur the clamps, is 
wholly devoid of ela.*;ti- 
city, and makes what 
would he called in me- 
chanical phrase, a "dead 
pinch" on any substance 
on whicli it is compressed. Dentist^i and jewellers make frequent 
use of this sort of wire c!amp to hold their work together while 
Boldering under the blow -pipe. These clamps, therefore, have no 
resemblance to the *'sei refines" or to Liston's elastic figure-S- 
ped wire instruments, 

Jo the inside of one of the hand^tft o^ \?fta ^cst^:«i^% V^ ^«*s^ nsC^v^- 
^ 3B), k a<Wed a eontrivwice for remo^JlTlg^}£le^<^Ma^.^V'c:^'^^"«^'^*^^ 
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one end, and a blunt hook, A, paired with a similar blunt hook 
at the end of the handle, and which, when closed, may be hooked 
within the loop of the clamp, and then by pressure on the thumb- 
piece, tj the two hooks separate and force open the clamp, so that 

it loses its hold on the 
flesh, and can be drawn 
away. Surgeons can, in a 
few minutes, accustom 
themselves to the use of 
this instrument, by com- 
pressing the clamps on the 
fold of the skin between 
the thumb and forefinger 
of thtf left hand; or by 
practising upon a bit of 
small-sized rubber tubing; 
or, what is better stiU, by 
partially clenching the left 
hand, so as to form a conical hollow, and then taking the forceps, 
armed with a clamp, in the right hand, pass it down deep into 
the hollow of the left, so as to press strongly against the skin 
over the metacarpal bone of the little finger, and compress the 
handles of the forceps, until the clamp is felt to bite or pinch 
pretty smartly ; then, by expanding the handles, the instrument is 
detached, and the clamp is left, clinging firmly to a fold of the 
palmar skin, as will be seen on opening the hand. Closing the 
hand again, the process of removing the clamp may be practised. 
To take off the clamp, unhook the end of the spring at « , and 
separate the handles as widely as they can be ; then that handle 
with the thumb lever may be passed down into the hollow of the 
hand, and the blunt hooks made to enter the loop of the adhering 
clamp, with moderate pressure on the thumb-piece the hooks sepa- 
rate, thus forcing open the clamp, so that it can be withdrawn. The 
instruments are of two sizes, the larger for the operating case, and 
a smaller size for the pocket-case. 

Torsion. — Arteries which have their coats lacerated do not bleed. 
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-^ torsion we design to effect this laccTalioii o^ \)cvft ^o%.\;& o^ «si 
artery. It jg accomplished by seizing the ves,ae\ ^'\\Xi <iii^ ^«a oV 
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forceps, and draggiDg it down an inch or more; with a second pair 
of forceps it is separated from the surrounding parts ; the vessel is 
then grasped firmly as high up as possible, transversely to its 
diameter, with well grooved sliding forceps, and with another pair 
its extremity is seized and rotated upon its- axis, three to eight 
times, according to its size (Fig. 35). It is always necessary to 
hold the artery firmly at a given point abo¥e the extremity, other- 
wise the coats may not be lacerated. 

Ligature. — The ligature is used to control arterial haemorrhage. 
It is made of silk, linen, hemp, or it may be metaUic, as silver 
wire. The silk ligature is generiJly used, and the best is that 
known as dentists' silk; for larger arteries it should be three- 
threaded, and so strong as to bear the fiill force of the fingers in 
tightening ^he knot, without yielding; hemp and linen make 
excellent ligatures; silver wire has also been used, and the ends cut 
oflf close, with good results. When the common ligature is applied 
the artery may be hooked up with the tenaculum (Fig. 36) and drawn 
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out from the surface of the wound ; or the artery forceps (Fig. 37) 
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having rounded blades, and a pair of small forceps Ynxh. dog-teeth, 
and having a slide or catch by which they can be maintained closed, 
will be found useful Whatever instrument is used, the artery 
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should be seized, drawn out, and separated fvorcv ^\\x\wv^\^xws»^"<.>»r- 
sues, and the ligature applied.' TWxe «.t^ \7w<:> VycA'*. <5Jv Vcs.^.^ 
caUed the sur/reon's (Fig. 38), and W\g x^^^ ^x ^^"a:\ox^ ^ V^^v v^;^ 
39). The surgeon's knot has the adv^nXA^'ft ol wo\.\Q^^'^^^'^^ 



32 MINOB SUBGBBT. 

the second knot is being tied, but is liable not to be tightly 
appUed when the knot is completed. The reef knot is gene- 
rally to be preferred. It will be noticed that this knot differs 
from the ordinary knot in this, that both ends of the thread pass 
over or under the respective loop, while in the ordinary knot one 
passes over and the other under. To tie the reef knot readily 
observe the following rules: — Holding the hgature between the 
thumb and finger of the right hand, throw the end around the for- 
cepsj and seize the body of the ligature between the middle and 
ring finger of the left hand, in a prone position, the end being 
grasped between the thumb and index finger j then draw the 
thread in the right hand over the end of the left index finger and 
the extremity of the hgature, and pass it between the ends of the 
index and middle fingers ; now taking the end of the hgature fi:om 
the grasp of the left index finger and thumb with the right index 
finger and thumb, the knot is completed by drawing out the por- 
tion passed betweea the left index and middle finger. In tying 
the second knot the action of the hands must be reversed. Care 
must be taken in tightening the knot, by pressing the hgature firmly 
down upon the parts, not to include the forceps. 

Acupressure is a method proposed by Dr. Simpson for arresting 
haemorrhage. It consists in passing a long slender needle under 
the artery and into the tissues beyond, in such a manner as by 
the elasticity of the needle to exert suflBicient pressure to control 
the circulation. It is to be removed after two or three days, or 
when it is certain that the vessel is closed. 

Cold may be regarded as one of the most powerful and rehable 
haemostatics. Where the haemorrhage is considerable ice should be 
used, so protected as to prevent actual contact with the parts. 
Iced water may be allowed to drain upon the part through a 
syphon or a strip of porous cloth. 

Styptics.— Alunij matico, gaUic acid, tincture of the sesquichlo- 
ride of iroi^aitrate of silver, turpentine, and other similar agents 
are employed for this purpose. But that which is now most rehed 
on is the persulphate of iron, or Monsel's salt, which has the power 
of controlling haemorrhages by its local application, and by its inter- 
nal administration, without exciting any inflammatory action. It 
should be applied with sponge or lint. The surgeon should never 
be without this agent. 

The appHcation of the actiuxl cautery has been a most reliable 
means of arresting haemorrhage from the earHest time. 

BLOODLETTING. 

The abstraction of blood is divided into general and local bleeding. 

General Bleedlns. — In general bleeding, blood may be drawn 
'om the veins, when the operation is caiied veueaecUou ; w fewa. 
^e arteries, when it is known as arteriotomy. 
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Lancets differ as to their points; some are very blunt, others 
are very acute; the more obtuse are generally u^d when the 
vessel is superficial, and the more acute when it is deeply 
seated. 

Venesection. — ^Blood may be taken from any of the superficial* 
veins, but those of the neck, the bend of the arm, and at the ankle, 
are generally selected. The patient may be seated or recumbent^ 
but in general the position should be chosen which most enlarges 
the ve^ssels. The operation should commence by stopping the flow 
of blood to the heart by a hgature applied around the part on the 
proximal side of the point selected for the operation, sufficiently 
firm to close the veins and still leave the arteries unobstructed. 
The veins now become prominent unless the person is very fleshy, 
when the position of the vein must be determined by its corded 
feeL The operation is performed by 
placing the thumb of the left hand 
firmly on the vein (Fig. 40), a little 
to the distal side, to prevent the ves- 
sel from roUing aside on the attempt to 
puncture it. The lancet, held between 
the thumb and index finger of the 
right hand, the blade at an obtuse 
angle with the hand, is plunged into 
the vein obHquely to its transverse 
diameter, and the hand being fixed, 
the point of the lancet is elevated so as 
to cut its way out. 

The success of the operation is deter- 
mined by the flow ; if this should be 
slight, it may b5 due to too small an 
orifice, which should then be enlarged ; 
or to a mkas of protruding fat, which 
may be pushed aside. If an increased 
flow is required the patient should be 
directed to grasp repeatedly the staff, 
or the operator may rub the hmb from 
the wrist towards the elbow. 

When the proper amount of blood is drawn the band should be 
removed, and a small compress being placed over the wound, a 
figure-of-eight bandage is appUed ; to prevent air entering the cir- 
culation in bleeding from the jugular, pressure on the wound should 
be made before the compress, is removed. 

Venesection is generally performed either on the external jugu- 
lar, tlie median basilic or cephaUc, or the internal saphena. 

External Jugular. — A compress is placed over the vein in the. " 

supra-clavicular fossa, and firmly retaiwfe^ V5 \v \i^>xA'!s.'^si. ^^^asR.^ 

over it and under the opposite axiWa-, Wve m^ei. ^^^^^^"^ ^^'v '1?^'^^^ 

band ia placed upon the vein abo^e, «xi^ xN^fc vw^^"^^"^ ^^ '^ 

upwards and outwards across l\ie p\al^sm.«b tsv^csv^^s^^ 
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Median Basilic and Cephalic. — The cephalic vem may be selected 
on account of its isolation. The basUic is the largest, but the 
brachial artery passing directly under it is in danger of being 
wounded. The position of the artery must first be determined. 
A band is then passed firmly around the arm, above the elbow, 
and with his band the patient grasps a staff. The operator, stand- 
ing in front of the patient, grasps the arm with the left hand, 
placing the thumb on the distended vein, and the fingers on the 
back of the elbow, and holding the lancet in the right, opens the 
vessel. 

Internal Saphena. — The foot is first placed in a vessel of warm 
water to distend the veins; a band is then passed around the 
leg, just above the mallegh ; the thumb being placed on the 
vein it is opened just above the inner ankle, with an oblique 
incision. 

Arteriotomy. — The temporal artery is that on which this opera- 
tion is practised. It may be opened just over the zygoma, in front 
of the tragus, before its division into the anterior and posterior 
branches, but the anterior branch is generally selected; The posi- 
tion of the artery is determined by its pulsations ; the skin being 
made tense a straight incision is made with a scalpel, involving a 
part of the calibre of the vessel ; when a suflBicient amount of blood 
has been withdrawn the artery should be completely divided, and 
compression made on either side of the incision with small gra- 
duated compresses, firmly retained with a bandage. 

liocal Bleedlnff. — The local abstraction of blood is effected by 
leeching, cupping,* scarification, and punctures. 

Leeching. — Leeches should not be applied to parts liable to infil- 
tration of blood, and discoloration, as the eyelids, scrotum, prepuce, 
or where a wound would disfigure, as their bites soirietiiiH^s leavo 
scars, nor over the track of a superficial vein. They are bcist 
applied by placing them in a small glass vessel, and inverting it 
over the inflamed part ; blood, or sweetened milk, is often put on 
the skin. A single leech can take about an ounce of blood. When 
removed, the parts may be fomented to increase the flow ; if it is 
desired to stop the blood the bites may be sprinkled with flour, 
starch, or other absorbent material ; if the flow of blood con- 
tinues astringents are used, of which the best is the persulphate 
of iron. 

Cupping. — Cupping requires a scarificator and cupping-glass. 
The scarificator is an instrument containing eight or twelve blades, 
moved by a single spring, and so arranged as to be readily gra- 
duated as to the depth which they shall penetrate. They cover 
but the small space of an inch and a half or two inches square, and 
make eight, twelve, or more parallel cuts. The cupping-glass may 
be simple tin or glass, o^ the proper size and ahape, and ap\>Ued by 
exIiHusting the air within by burning a Tew Clto\v9» o^ «\eo\\c\-, cit W 
nay have an exiiaiisting pump attached lot\\elo\)\ ot,V\xv«SV^,\\, 
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may Lave an india-rubber top, which requires only to be squeezed 
to produce a vacuum. The latter cups have but lately come into 
use, and ^re preferable to any other. 

Scarification. — In making scarifications, the lancet, scalpel, or bis- 
toury should be used, and the cuts should be made only partially 
or entirely through the skin, as may be necessary to promote the 
local abstraction of blood. The incisions should generally be made 
the entire length of the inflamed part, and within an inch. of each 
other. The flow of blood may be greatly increased by warm 
fomentations. 

Puncturing. — Punctures are made with a straight sharp-pointed 
bistoury, or a common lancet. The instrument is thrust into the 
inflamed tissues, to a depth varying • from an eighth of an inch to 
an inch, careftilly avoiding vessels and nerves. They should be 
repeated until the entire surface is relieved of tension. Warm 
fomentations will increase the depleting efiect. ' 



COUNTER-IRRITANTS. 

Stton. — The seton may consist of a few threads or a full skein of 
silk, according to the effects desired ; or a piece of tape, 
or, what is now more frequently used, on account of clean- 
liness, a strip of india-rubber cloth. The instruments re- 
quired for its introduction are either the seton needle (Fig. 
41) or a straight bistoury, with a probe having an eye. 
The skin being pinched up in a fold corresponding with the 
direction of the muscles of the part, or vertical with the 
body, the seton needle, armed with the seton, is passed 
deeply through the parts, but without involving tendons or 
muscles ; the seton drawn through should be tied loosely. 

If the bistoury and eyed-probe are used, the integuments 
are first pinched up and transfixed with the bistoury (Fig. 
42) ; the probe having the seton passed through the eye, 
or attached by a thread (Fig. 43), is then passed through 
the wound, and the seton is tied. The subsequent dress- 
ings consist of either a common poultice at once, or a simple 
fold of greased lint, and a bandage around the part to be 
exchanged for a poultice when suppuration commences. 

Isstie. — An issue, being an ulcer produced by the surgeon, ^'^* ^^' 
may be made with caustics, or with an incision kept open by irri- 
tating appHcations to the part. The caustic may be the actual cau- 
tery^ or Vienna paste, or other powerful escharotics. In shape 
the iron cautery should have a more or less flattened surface, when 
it is required to produce a superficial slough, or conical when it is 
required to penetrate more deeply (Fig. 44). K \<. vji 'jc«^-s^^^ '4^* 
a white heat, and firmly pTe?»s*iv\ w^voxi \\\^ \v?kx\ v^xvn:^ -^w^ v-^v^fesx 
is formed, although not severeXy paX^^xA, •^^^^•'^^^'^^'f^^'^^'^^;^^ 
often used; cold water dres^Vuga »\\ow\^ \ie^ wjj^vi^^ ^^^ ^ 
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hours, followed by moist warm applications, as a poultice, until the 
slough separates. 



;^- ;:;^.- 3^:^-/^?^:::^ ^^ 
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Of escharotics the Vienna paste, prepared by triturating equal 
parts of quicklime and caustic potassa, is generally used; it is 
applied to the part, of the required size, and allowed to remain ten 



Tl 
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or fiftocii miiiulcs, when it is removed, and the surface wa«hed 
with diluted vinegar, to counteract its action. Caustic potassa may 
be used in a similar manner, the parts being circumscribed by a 
piece of adhesive plaster, through an opening in which the appli- 
cation is made. Strong sulphuric acid also makes an issue of the 
pro[)er depth, its eflfect being controlled by an alkali. The subse- 
quent dressings ara poultices, already described. When an issue 
is made with the knife, the incision must penetrate into the subcu- 
taneous cellular tissue, and a foreign body, as a pea, or a grain of 
corn, is introduced and retained by adhesive straps until suppura- 
tion is established. 

Moxa. — The moxa is a combustible substance, which is burned 
upon the surface of the body, for the purpose of counter-irritation. 
It may be composed of lint, carded cotton, hemp, agaric, &c., or the 
lint may be saturated with the nitrate of potassa. Whatever sub- 
stance is selected should bo firmly rolled into a pyramidal form, 
and held together by threads, or a solution of gum arabic; it 
should be an inch or an inch and a half long, and of a diametei' at 
the base corresponding with the size of the proposed eschar. The 
2xa Is held in position with forceps or wuo, and \» \^m\Ad «X. \\\^ 
/ s^ it burns down, any desired degree o? imV^AXoxv Ci^xv \i^ 
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obtained from a simple redness to a deep eschar, according to the 
time it is maintained in contact with the skin. The combustion 
can be intensified with the blowpipe. The resulting pain may be 
mitigated by th6 application of aqua ammonia, or cold. The eschar 
which follows the complete combustion of the moxa upon the sur- 
face separate? under the poultice in about a week. 

Acupuncture. — This is a method of counter-irritation 
effected by passing slender needles into the part,and allow- 
ing them to remain from a few minutes tS several hours. 
The needle should be of steel,* from two to four inches in 
"length, polished, very sharp-pointed, flexible, and soft, 
having a metallic head (Fig. 45). They 'are inserted 
by making the skin tense with the left hand, and with 
the right introducing the needle, with a rotatory motion, 
to the required depth, avoiding joints and viscera. They 
may safely penetrate several inches, and have even 
been introduced into viscera without ill effects. They 
are liable to become oxidized, and on removing them 
pressure should be made upon the adjoining surface, 
while the needle is rotated slightly. 

Electro- and QcHvano- Puncture, — The design of this 
operation is to introduce electricity and galvanism to 
deep tissues. The needles used have a small ring (Fig. 
45) to which the wire of the pole of the battery is 
attached. In their application two needles are intro- 
duced, one at either extremity of the organ, and the 
two are then connected with the poles of the battery. fig. 4&. 



VACCINATION. 

The following description of the various instruiyients employed 
in vaccination, was drawn up by Dr. Loines, House Physician of 
the Eastern Dispensary, New York, whose famiUarity with this 
practice entitles his advice to confidence : 

" The rationale of vaccination is as follows, viz. Vaccine virus 
should be exposed to the absorbent vessels when they are in 
a proper state for absorption : to produce this state, or to open 
these vessels, that instrument which causes the least irritation, 
and the least flow of blood, is by far the best, as both the flow 
of blood and the irritation of the skin are likely to carry off the 
virus before it can be properly taken up ; moreover, that which 
causes the least pain is preferable. 

" The Narrow Bladed Lancet (Fig. 4G). — This is a lancet of peculiar 
construction, somcfwhat resembling the common exploring needle, 
narrow, pointed, and sharp, convex on one side of tlvo. c>x\^^vx'^'^^'«sN» 
of the blade, and plane on the olYver. T\\\^ vcv^Vc>xa!ieN>X. ^^'^"^^^^'^v 
like the common lancet in inUodvicm^ ^xv^ Vvc^^ ^"^^ ^^^^^^^si. -m^ 
Bbsorben ts. In employing dried \^iii^\i m -^^fc^vo»^^ss^% ^ 
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usually supplied upon a section of a quill or a piece of ivory, 
proceed with the point of this laDtet to pick out ten or twelve 
minute particles ol' cuticle from the arru^ in a circle of not in ore 
than one third of an inch in diameter, so as to expose the true 
&kin, and in the fluid which exudes therefrom dissolve and com- 
mingle the dried lymph hy gentle friction over tlie punctured sur- 
face. Many persons will acquire such dexterity with this inslni- 

Instntmenis for Vaednation.'* 
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ment, that by a sinj^le gentle push, with its convex side next 
the akin, they will be able to lay over, as it were, a furrow w 
cuticle^ and thuSj with but Mttle cutting and with scarcely an^ 

3^1? £wo fJt^t Imtrumaiita iirt> sliown \r tlie eTignvvlnga ot V^^ft\T ft*A\xAiJtMh,^2b« 
i/jjf/tg' Lhrve ui\i hut twothfrds of it. 
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danger of puncturing too deeply, expose a comparatively large 
absorbent surface. This instrument may also be advantageously 
used by those who do not possess the Syringe Self- Vaccinator 
(Fig. 48), to make a valvular incision under the skin, into which 
a minute piece of scab may be inserted by means of a needle or 
a probe, or by means of what is better, the instrument to be next 
described. 

" The Syringe Vaccinator (Fig. 47). — This consists of a cylinder 
of metal, three inches long, with a closely fitting piston, which, 
when pushed its whole length through, it projects an eighth of' an 
inch from the cylinder itself. By means of this instrument, a 
small piece of the vaccine scab, or a small quantity of the same 
pulverized or fluid lymph with which the cylinder is to be first 
charged, can be pushed into the valvular openings or cuts in the 
arm, previously made for it. 

" The Syringe Self- Vaccinator (Fig. 48). — In its uses this instru- 
ment presents a combination of the two previous instruments, 
and is sufficiently well explained in the descriptions already given 
of them, and by reference to the accompanying engraving. It is 
apparent that the open side should be introduced downwards, and 
that the push by which the scab is inserted, should be made very 
suddenly. In the handle of this instrument is a cavity, to hold 
vaccine material, secured by a screw top. 

" The Trident Lancet (Fig. 49). — This lancet is a labor-saving one, 
for introducing vaccine lymph in either a fluid or a dried state*, by 
the same process as that described for the Narrow-Bladed Lancet 
(Fig. 46). 

" The Vaccine ScariJuxUor (Fig. 50). — This is another labor-saving 
instrument^ by the use of which five incisions are simultaneously 
made in the arm of the patient. It has the advantage of requiring 
neither skill nor steadiness of hand in its employment, while it 
makes the most imposing appearance of any instrument used in 
vaccination, in the eyes of the patient, or in those of the witness 
of the operation. Lymph is introduced into the incisions, drawn 
open or pressed apart by the fingers of the operator, in the same 
manner as is explained in describing the Narrow-Bladed Lancet 
(Fig. 46). A skilful person, in using any of these vaccinating 
instruments, need not, generally, cause sufficient pain to awaken a 
sleeping infant. It is proper to mention in this connexion, that 
the best part of the surface of the body for vaccination lies directly 
over the place of the insertion of the deltoid muscle of the left arm, 

" The best kind of Vaccine^ the best instruments^ and the best modes of 
tising them. — It is self-evident that fluid lymph transferred directly 
from an eighth day vesicle to any kind of incision made in the 
arm, is the most certain to infect. The best instrument to use in 
such a case is the Vaccinating Scarificator (Fig. 50). It is assumed 
that every one knows that none of the iufttt\\\s\fe\!A»> V^x^ ^'tfiK^^csfc^ 
are intended to be dipped into iV\i\^ n^jjc^vcv^^ >x\^fc'%a» ^^^ ^ "^^i^^ 
SjrriDge Vaccinator, which has no cxiVWtv^^^^^N ^'ecKt^^^ '*=^'^' 
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thing is more corrosive to a sharp-edged instrument than this mate- 
rial. The Vaccine crust, or scab, can be best used by introducing 
a small piece of it with the Syringe Self- Vaccinator (Fig. 49). In 
selecting the part of the scab to be used, choose only a fragment 
of the hard interior part, as that is the best and most reliable. 
Fluid lymph, preserved in glass capillary tubes, is best used by first 
"breaking the tube at the point to which the fluid ascended in 
charging it, and then drawing the fractured end through or over 
the incision made by the Vaccinating Scarificator (Fig. 50). The 
scab, in a finely powdered form, may be successfuUy used by 
dropping a small quantity of it into the incisions made by the 
instrument just named ; or, if it be previously dissolved in a small 
quantity of glycerine, the fluid may be applied to the absorbents 
through similar incisions.. Water may also be used instead of 

gycerine as a moistener, with the same mode of use in view, 
ried lymph, on a pointed quill, is best used by introducing it into 
a valvular cut made by the Narrow-Bladed Lancet (Fig. 46), and 
holding it there a minute or two." 



ANiESTHBTICS. 

The ansesthetics in general use are sulphuric ether and chloro- 
form. 

Sulphuric ^^Aen-^This agent is liable to adulteration, by sulphu- 
rous acid, alcohol, volatile oils, and by oxydation ; it may be ren- 
dered purer by agitation with lime water, and afterwards separating 
it by decanting. 

Method of Administration. — The following practical remarks on 
the administration of ether were made by a Committee appointed 
by the Boston Society for Medical Improvement to investigate 
the alleged dangers from inhalation of ether: — "Ether should 
never be given from any inhaling apparatus. The best medium 
of its administration is a bell-shaped sponge, large enough to cover 
in the nose, mouth, and chin ; but it is difficult to find one of suffi- 
cient size and close enough in texture, or without such numerous 
apertures at the i;oot as to admit too freely the atmospheric air. 
A sponge of this sort, moreover, being as expensive as rare, is 
seldom used outside of hospitals. A stijQf towel, properly folded, 
may be substituted, and has the advantage of being always at 
hand ; as it may be left behind, the surgeon does not carry away 
with him the annoying odor of an impregnated sponge. It is 
desirable that the towel should be a new one, and of pretty good 
size. It is to be taken just as it comes from the laundry, and not 
unfolded further than to display it in the dimensions of about ten 
inches by five ; by folding down two of the corners in such a way 
that they shall lap over each other a little, and securing them by 
'*">ut piDB, a cone will he made which fits the fauce a-drnka-bly, 
tli/cJc lajrera of toweUing will hold Bu€^c\eti\. ^XJa-^x, %.xv,^ \\a 



ANiBSTUJBrriCS. 41 

texture will prevent a too free dilution of the anaesthetic by the 
atmospheric air, provided the apex and seam of the cone are care- 
fully and tightly closed,, either by pins or the fingers. As the cone 
becomes collapsed by saturation, it should from time to time be 
opened, and kept in shape by distending it with the hand. Unless 
these details are attended to, and especially the closure of th6 
apex of the cone, the induction of anaesthesia will be uncertain 
and protracted. In anything so porous as a towel or sponge, the 
difficulty is to exclude enough air ; for while its adequate admission 
to the lungs during etherization is essential to the life of the 
patient, its too free entrance not only delays anaesthesia, but 
induces a condition of excitement, both mental and physical. The 
importance of excluding the air, as above stated, is a point not 
generally appreciated, but the necessity of it has long been known 
to those most accustomed to the use of ether, as shown by the 
" chemise" with which, in hospital practice, a too porous sponge 
is often covered to expedite the etherization of a rebeUious patient. 
Ether should be poured lavishly on the towel or sponge, an ounce 
or two at a time, especially at the conmiencement of inhalatfon. 
Although it may be wasted, too much, as far as safety is concerned, 
cannot be used. A small quantity poured on hesitatingly and 
timidly, as is sometimes done, has the same efifect as a too free 
dilution of the vapor with air, producing simply intoxication and 
its accompanying excitement without anaesthesia; whereas a 
large amount, though the cough and choking sensation which the 
greater volume of vapor produces may cause the patient to resist 
and struggle, is certain to bring about a satisfactory condition of 
insensibflity. 

" Phenomena of Etherization, — A strong, full-blooded man is pretty 
sure to resist the approaches of anaesthesia under any circumstances. 
This may sometimes be overcome by warning him beforehand of 
such a possibiUty, and inducing him to resolve not to struggle ; the 
last impression on his mind infiuences him even in his stupor. 
The same thing is liable also to happen with almost all patients 
just before complete anaesthesia takes place, but the ether rarely 
requires to be suspended. Occasionally the respiration becomes 
embarrassed during the period of excitement, partly from the 
struggle itself, and partly perhaps from the increased flow of 
saUva, which is a common phenomenon of etherization, or from the 
position of the tongue or head of the patient, and a condition 
may sometimes show itself characterized by lividity, rigidity, and • 
convulsive motions of the extremities. Although alarming to the 
inexperienced, the state is in fact devoid of danger, provided the 
ether be momentarily suspended ; this being done, the refusal to 
breathe soon gives place to a long-drawn inspiration, and in most 
instances complete insensibility immediately ensues. In saebi. -»» 
case it is interesting to observe how le^j^^ >Ockfc «^^sgK!L^^s^'^^^"*^^ 
how complete is the musculac xeVax^Xioxi ^ViiOa. ^s3\a^ '^J'^Xi 
respmtion of air unmixed wV\h eXJiieT. \V. ^fiaos^ ^i>M=x^vst5B. 
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borne in mind, that when there is muscular rigidity with lividity, 
the suspension of etherization will transform this into the relaxa- 
tion of ana3Sthesia. Persons of intemperate habits succumb to 
ether slowly, and with greater reluctance and more opposition than . 
persons unused to intoxication. The pulse should be watched by 
a competent person from the outset, and its failure, either in 
strength or frequency, lead to more cautious use of the ether. It 
must, however, be remembered, that in experiments with anaes- 
thetics upon animals, the heart has been found to be the ultimum 
moriens; the respiratory movements, therefore, should not be for- 
gotten or neglected, but any slowness or irregularity in the per- 
formance should at once receive attention. Ether is not to be 
withheld from a patient to be operated on, even in a state of col- 
lapse after severe accident, but great caution is demanded in its 
use with patients who are near death from chronic and exhausting 
disease, and who require operations. The best test gf complete 
etherization is the snoring of the patient ; and no operation, unless 
sli^t, should be undertaken until this symptom presents itself. 
The relaxation of the muscles of the extremities may occur with- 
out insensibihty. The important distinction between snoring and 
atertor is, however, to be borne in mind. Whilst the former is 
caused only by the relaxation of the muscles of the palate, the latter 
arises from spasm of the vocal cords and partial closure of the 
rima glottidis, and thus becomes the immediate forerunner of the 
train of symptoms already referred to as indicative of partial 
asphyxia. Stertorous respiration demands, therefore, a brief sus- 
pension of inhalation ; one or two inspirations of fresh air will, as 
already mentioned, almost instantly dispel the symptom. Etner 
may be administered to persons of all ages, from the new-born 
infant to the octogenarian. There is, however, a condition prone to 
manifest itself with children, especially those who are weak, 
strumous, or overgrown, which is due to its cumulative properties. 
It may show itself after almost any degree of etherization, and is 
characterized by a feeble pulse and slow respiration, not passing 
ojQf with the readiness usually marking the phenomena of etheriza- 
tion. With young persons a cautious inhalation of five minutes 
will often induce an anaesthesia of half an hour, an effect wholly 
out of proportion to what the same amount of ether would 
produce in an adult. This state is not a dangerous one, and only 
requires time to dissipate its symptoms. Compression of the chest 
will expel the fumes of ether being eliminated from the pulmonary 
surface, and permit the entrance of a fresh supply of oxygen to 
stimulate the circulation. The inhalatioji should therefore be sus- 
pended at short intervals with children, and but little ether given 
at a time." 

Chloroform. — Chloroform may be adulterated with alcohol, oils, 
and ether. Aicohol can be added without being detected by the 
'eH but may be detected by dropping the ct^oTofotixiVQ.\.o^^\«t^ 
m it assumes a milky appearance. OiAs are detec\ft^\yj ^Xsoti^ 
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sulphuric acid, which gives a yellowish or reddish brown color ; 
the presence of ether is detected by its readily burning when 
exposed to a flame. Pure chloroform may be thus tested : — ^When 
dropped on the hand it evaporates without leaving the least smell 
or moisture behind ; it is free from color or opacity ; it does not 
redden or bleach litmus paper ; it does not become opaque when- 
dropped into water; it does not coagulate the white of egg. . 

Administration. — ^In the administration of chloroform great care 
must be exercised. The following judicious rules by Prof Grross 
{System of Surgery) cannot be too carefully followed : — 

" 1st. During etherization the patient may sit up with impunity, 
but this is not the case during the inhalation of chloroform, owing, 
apparently, to the greater relaxation of the muscles, and conse- 
quently, to the greater difficulty in maintaining the circulation of 
the brain through the influence of the heart's action. Not only 
should the body be recumbent, but care should be taken to depress 
the head and shoulders, bringing them nearly to a level with the 
trunk. 

" 2d. An empty state of the stomach is desirable for two reasons; 
first, because if chloroform be given soon after a hearty meal it 
will be almost certain to induce vomiting ; and, secondly, because 
a crowded condition of the organ interferes materially with the 
movements of the diaphragm. Food must not be taken for at least 
four hours before the exhibition; but, on the other hand, the inter- 
val should not be too protracted, lest serious exhaustion result from 
%\e want of the necessary stimulus. 

" 3d. Care must be taken, before the inhalation is commenced, that 
the patient's clothes are sufficiently loose to prevent constriction . 
of the chest and abdomen. Any compression fi-om this source 
would necessarily impede the action of the diaphragm, and might 
thus become a cause of mischief. 

" 4th. The importance of having an abundance of atmospheric 
air during the inhalation of an article so potent as chloroform, is 
seli-evident ; in etherization this is of comparatively little conse- 
quence, but in the exhibition of chloroform for surgical and obste- 
trical purposes, it is absolutely indispensable to the safety of the 
patient. 

" 5th. The inhalation must be effected gradually, not hurriedly, 
time being allowed to the system to accommodate itself to the 
influence of the remedy, thus avoiding the shock which might 
otherwise result to the heart and brain. From six to eight minutes 
should usually be spent in producing the full effects of the anses- 
thetic. 

" When the patient is very feeble, or pale and timid, it will be 
advisable to give him, immediately before the operation, from half 
an ounce to an ounce of brandy; and the dose may afterwards h^ 
repeated, if the effect is obliged to ViOi \xv\5lv\vVa\x^«e^^ 
length of time, sufficient consc\o\iaxi^s& \i^vxi^ ^^Tai^^^^.^ '^ 
per/brmance of deglutition. TVie >Qft«X mcAa ^"v i5«asssss» 
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chloroform is to pour the fluid upon a napkin or handkerchiei^ 
previously folded into a kind of cup-shaped hollow, and held 
securely in the hand. Or, instead of this, a small, hollow sponge 
may be used. As to the various inhalers that have been devised 
for the purpose, they are all objectionable on account of their 
inconvenience and the difiSculty of obtaining a sufl&ciency of atmo- 
spheric air. The patient having taken his place upon the table, 
and emptied his lungs by a deep and protracted expiration, the 
napkin, impregnated with a drachm of chloroform, is held over the 
mouth and nose, at a distance of about two inches, being gradiially 
brought nearer and nearer until it is within half an inch, beyond 
which it should not be carried, the chest being at the same time 
regularly and powerfully distended. On no account should the 
liquid be permitted to come in contact with the surface, as it 
might thus cause vesication. All unnecessary conversation is 
avoided, lest the attention of the, patient should thereby be unduly 
distracted. The assistant having charge of the administration 
gives it his earnest and undivided care ; wetting the napkin from 
time to time with the fluid, and seeing that the patient gets an 
abundance of air, his vigilance increasing as the eflfects of the medi- 
cine become more and more apparent. As soon as the sensibility 
is completely abolished, the operation is commenced, a return to 
consciousness being prevented by holding the napkin, wet with a 
small quantity of the vapor, occasionally before the nose ; and thus 
the impression is maintained, steadily and cautiously, not only until 
the knife has fully accomplisned its object, but until the principal 
arteries have been secured, and, in some cases, even until the 
dressings have been applied. 

" As soon as the inhalation has been fairly entered upon, one of 
the attendants should sedulously watch the state of the pulse, of 
the respiration, and of the countenance. Any sudden failure in any 
one of these should at once create alarm, and induce a suspension 
of the operation, or provision for the admission of a greater quan- 
tity of atmospheric air. I do not deem it necessary that a finger 
should be constantly kept upon the pulse; for the color of the £ce 
and the nature of the breathing will always sufficiently indicate 
the effects which the anaesthetic is exerting upon the system, and 
thus afford abundant opportunity for preventing any unpleasant 
occurrence. 

" The quantity of chloroform required during an operation, and 
the time during which its effects may be safely maintained, must, 
of course, vary according to the exigencies of each particular 
case. In general, from half an ounce to an ounce may be regarded 
as a fair average, but very frequently it takes three or even five 
times that amount, depending upon the severity and duration of 
the operation, and the susceptibiUty of the individual. In some 
instances almost an incredibly small portion answers the purpose. 

'iildren usually require comparatively little *, and it is weU. known 

t women are, aa a general rule, more suscepUXAe to \\a ViAMeviG^ 
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than men. Persons exhausted by haemorrhage are very easily 
aflFected by it, owing to the rapidity of its absorption, and hence it 
should always be administered to them with unusual care." 

Dr. Simpson has advised that chloroform be given by laying a 
handkerchief over the face, and letting the chloroform fall on it 
drop by drop. 

Resuscitation. — The towel or inhaler being removed, the patient's 
tongue should be drawn forward with forceps or a tenaculum, 
fresh air admitted from the door or windows, or induced by a fan, 
and artificial respiration instituted. Stimulating applications to 
the surface, cold douche to the head, and stimulating injections 
may be added. The main reliance is on artificial respiration, and 
this is best kept up by Marshall Hall's method as follows : " Turn 
the body gently, and completely, on the side and a little beyond^ and 
then on the face, alternately; repeating these measures deliberately, 
efl&ciently, and perseveringly, fifteen times in a minute, only 
[when the patient reposes on the thorax, this cavity is compressed 
by the weight of the body, and caspiration takes place ; when he 
is turned on the side, this pressure is removed and inspiration 
occurs]. When the prone position is resumed, make equable but 
efl&cient pressure along the spine ; removing it immediately before 
rotation on the side [the first measure augments the ea?piration, 
the second commences inspiration]." As soon as the patient can 
swalLow, give brandy and ammonia. Efibrts at resuscitation 
should not cease until death is evident. 

A method of producing artificial respiration has been introduced 
by Dr. Sylvester ; it consists in laying the patient on his back, 
drawing the tongue forward, then carrying the arms slowly 
upwards over the head, thus elevating the ribs by means of the 
pectoral muscles, and inducing respiration; the arms are then 
brought down to the side of the chest and slightly compressed 
against it ; these movements are to be repeated slowly as by the 
other method. 

K a galvanic battery is at hand it should be resorted to among 
other possible means of restoring animation. 



CHAPTER 11. 
ON THE ARTEEIES. 

UrOUNDS OF ARTBRIBS. 

Arteries may be contused, lacerated, punctured, and incised. 

Conttised Wounds. — An artery may, without any apparent lesion 
of its coats, be so contused as to lead to its percpianent contraction; 
this injury is liable, in connexion with concurrent injuries, to ter- 
minate in gangrene. Sloughing of the coats may occur. 

Lacerated Wounds. — Lacerated wounds of arteries are met with 
under the following forms : — 1. The internal coats of an artery may 
be ruptured without a lesion of the external coat ; 2. The exter- 
nal coats may be lacerated without a lesion of the internal coat; 
3. All the coats may be torn through. The two first accidents to 
arteries may lead to the following results : — 1. To the obliteration 
of the vessel in the same manner as when the ligature is applied ; 

2. Severe haemorrhage from the sloughing of the remaining coat ; 

3. To an aneurismal tumor formed by the gradual yielding of the 
remaining coat; 4. To immediate obUteration of the artery and 
gangrene of the limb. The third lesion, or rupture of all the coats, 
is liable to be followed by gangrene, especially when the accompa- 
nying vein is also involved ; haemorrhage seldom occurs. 

Punctured Wounds. — Arteries may be penetrated by large or 
small instruments ; when the instrument is very small, as a needle, 
the wound may heal without any haemorrhage or other Sjonptom ; 
if the instrument is larger, haemorrhage may be immediate, or the 
elasticity of the coats may close the wound temporarily, and sub- 
sequent ulceration reopen it, resulting in free bleeding. 

Incised Wounds, — The incised wound may partilEdly or wholly 
divide the vessel ; it may be transverse, obHque, or longitudinal to 
the axis of the vessel. When the vessel is completely divided it 
is much less liable to continued and repeated haemorrhage than 
when partly divided, as it is capable of contraction and retraction, 
which favors the formation of a clot. Partial division of an artery 
by a transverse or oblique wound is constantly Uable to haemor- 
rhage ; if the clot forms externally, which is always the case, it is 
readily displaced and the bleeding is renewed. Longitudinal ■ 
wounds are capable of spontaneous cure. 

Treatment. — The following general and special rules in the treat- 
ment of wounded arteries, are principally from Mr. Guthrie; slight 
'^odificatidns have been made : — 

^^^neral Hules. — 1. If the wounded artery \a Va «a ^^^xeimX.^^ 
^moirhage may he temporarily controUed, eWiYiex \)^ «tocoti^"j 
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flexing, or by very forcibly extending the limb (in the former case 
the artery is compressed at the bend of the limb, and in the latter 
compression is made in its course by the muscles and the fasciae). 

2. In general, no operation ought to be performed on a wounded 
artery unless it bleed. 

3. No operation is to be done for a wounded artery in the first 
instance but at the spot injured, unless such operation not only 
appears to be, but is, impracticable. 

4. If the artery is small, like the temporal, the practice to be 
pursued is to divide the vessel, when it will be enabled to retract 
and contract ; and the bleeding will in general permanently cease 
under pressure, especially when it can be applied against the bone. 

6. Ii the artery is of a larger class, and continues to bleed, it 
should be sufficiently exposed by enlarging the wound ; a ligature 
should be applied above and below the opening in the vessel, 
which may or jnay not be divided between them at the pleasure 
of the surgeon. 

6. When the external wound closes under pressure, and blood is 
extravasated in such quantity under the fascia, and between the 
muscular structures, as is not likely to be removed by absorption 
under general pressure, the wounded artery should by incision be 
laid bare and be secured in a similar manner, even at the expense 
of any muscular fibre which may intervene. 

7. When an aneurismal tumor forms some time after such an 
accident, in the upper part of the forearm in particular, the appli- 
cation of a ligature on the brachial artery is admissible on the 
Hunterian principle. 

8. Whenever the main artery of a limb is injured by a musket- 
ball, mortification of the extremity will frequently be the result, 
particularly- if it be the femoral artery; it will be of certain occur- 
rence if both artery and vein are injured, although they may not 
be either torn or divided. Immediate amputation at the seat of 
injury is not advised. Wait with the hope that the mortification 
will not extend, provided there are no constitutional symptoms ; 
but, if they should present themselves, or the discoloration of the 
skin should appear to spread, amputation should be performed 
forthwith, immediately below the knee. A wound of the axillary 
artery rarely leads to mortification of the fingers or hand. If it 
should do so, the principle of treatment should be similar. 

9. In all cases of punctured wounds, when pressure can be 
effectually made, and especially against a bone, it should be tried 
by graduated compression over the part injured, in the course of 
the artery above and below the wound ; if in an extremity, over 
the whole limb generally, the motions of which should be effectu- 
ally prevented, and absolute rest must be enjoined, if the artery 
is of any importance. This should be continued for two, three^ 
or more weeks, according to the nature oC \3aft yk^t>j , 

10. In every case of wounded.— -tioV. wi«^M^«aMbi--'M^fc^ ^^ 
neck, one Ugature shoald be appUed ^io^e^^ wA ^aa'^iMetXsi^^"^ >» 
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opening in the injured vessel, and not one alone on the common 
trunk, even if that should be the part injured. 

11. When an artery lying Buperticially upon one side of a limb 
is wounded by an instrument penetrating from the oppoaite side. 
Mr» South advises to cut directly upon the artery on the uninjurea 
aide, and apply the ligatures. 

Special Rules, — 1* When the internal carotid is wounded throngb, 
the mouth, Mr. Guthrie advises that a ligature be placed above 
and below the opening made into itj the rule "Which generally 
obtains among surgcona m to apply a ligature to the oommon 
carotid, 

2. When any one of the branches of the external carotid has been 
wounded, it ought to be tied at both ends, at the part wounded ; 
if the surgeon cannot do thia, and the temorrhage demand it, the 
trunk of the external carotid is the vessel on which the ligature 
should be placed, not that of the common carotid. 

3. The internal carotid artery, when wounded near the bifurca- 
tion of the common carotid, m to be secured by two ligatures. 

4. A ligature may be placed on tlie internal or external carotid, 
close to the bifurcation, with safety j but if the wound of either 
vessel should encroach on the bifurcation^ one ligature should be 
applied on the common trunk, and another abovo the part 
wounded ; but as neither of theso would control th^ collateral 
circulation through the uninjured vessel, whichever of the two it 
might be, a third ligature should be placed on it above the bifurcation, 

5. The error of placing a ligature on the subclavian artery above 
the clavicle, for a wound of the asilkry below it, should never be 
committed. 

G. Punctured wounds of tho arteries of the arm and forearm 
ought to bo treated by pressure applied especially to the part 
injured, and to tho limb generally ; but when the bluediug cannot 
be restrained in thia manner, a hgature eliould be applied abovo 
and below tho part injured, whether the artery bo radial, ulnar| or 
interosseal 

7. When the ulnar artery is wounded in the hand, which is 
comparatively a superficial vessel, two hgatures should be placed 
upon it ; when the opening ia small, pressure may be tried. 

8. When the radial artery is wounded in the hand, in which 
situation it is deep seated, and the bleeding end or ends of the 
artery can bo seen, a Hgature should bo placed on cack If this 
cannot be done, search should be made by incisions through the 
fasciaj as extensively as tho situation of the tendons and nerves ia 
the hand will permit. The bleeding point should be fully exposed, 
all ooagula removed, and a piece of lint, rolled tight and hard, of a 
sixe only suflieient to cover the bleeding point, should be laid upon 
it J a second and larger hard piece should then be placed over it, 
And so 01}, until the conipressea rise bo much above the level of the 

^ot/nd as to allow the pressure to he conl"\uuet\ &:u«l T^tX^voad on 
^^ proper spotj without including the n&\\5\iLbow^ ^wc^a\ ^ ^«s«^ 
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of linen, kept constantly wet and cold, ebould be applied over the 
sides of the wound^ which should not be closed, so as to allow of 
any bio ml being freely evacuated. 

9. The anterior tibial artery ia to be tied at that part of its conrse 
at which it may be wounded. A case has been supposed, in which 
a knife, a sword, or other narrow instrument, having penetrated 
the upper part of the leg, has wounded the anterior tibial artery 
just ailur it has been given off from the posterior tibial, behind the 
interosseous space orHgament. The bleeding is free, and from the 
wound in the front of the leg, although the artery cannot be 
secured, from the narrowness of the space between the tibia 
and fibula, beliind which space it is situated. This very pecuHar 
injury, which may, however, occur at any time, cannot be known 
until an incision has been made on the fore part of the leg, and 
the bleeding point seen so deep between the bones as not to admit 
of two ligatures being placed on the artery above and below it. 
In such a case, an incision is to be made throngh the calf of the 
leg, when the artery can be secnred without difficulty. 

10. The posterior tibial, or the peroneal artery, or both, if 
wounded at the same time, are t9 be tied through a free incision 
in the calf. 

11. The popliteal artery is never to be secured by ligature, iinlesa 
wounded and bleeding. 

12. An instrument penetrating the thigh two inches below Pou- 
part*fl ligament, and wounding the superficial femoral artery, will 
necessitate the apphcation of two ligatures, one aliove and the 
other below the wound in the vessel ; but as the profunda under 
ordinary circumstaDces is given olF posteriorly at this spot, it is 
possible the upper ligature may be placed on the main artery a 
little above the bifurcation. The result might, and would probably 
be, on some sudden movement of the patient, a recurrence of the 
htemorrhage by regurgitation from tlie profunda into the main 
trunk below the hgature; and thus through the wound in the 
artery, the lower ligature assisting by the obstacle it offers to the 
passage of blood through it. In such a case, the wound should be 
reopened, and the profunda sought for and tied. 

13. When a wound of the femoral artery or its branches oecurs, 
and the bleeding cannot be restrained by a moderate but regulated 
compression on the trunk of the vessel, and perhaps on the injured 
part, recourse should be had to an operation, by which both ends 
of the wounded artery may be secured by ligature ; and the imprac- 
ticahility of doing this should be ascertained only by the failure of 
the attempt. If the lower end of the artery cannot be found at 
the time, the upper only having bled, a gentle compression main- 
tained upon the track of th.e lower may |)revtfit miscbieCr. biit if -- -. 
dark-colored blood should flow .froai^lUe 'wo5nd,;\?'ljS[ci»-Tn5^'*Jb^-; 
expected to come from the iowt^r tnjf-cjf^t^e afitiir5i^E«*I*^«s^''^^«?'S" 
Bion does not sulfice to 6UppTe^\V«i\^55£.mcirc\\s^%'t^v\i&>5\fc^^ 

of the vessel must be expoaed, Mid ^o-xK^d. vi^^wx V:>SN»» ^-s^sss^ssis^^ 
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14. Wounds of tlie sciatic and intemal iliac should be treated by 
a Ijii^atiire applierl to both tut. extremities^, and not to the arteriea 
at their origin. 

lilGATURE #F AUTKRIII^. 

Tho object sought in the lij;^ition of an artery is the permanent 
obstruction of the current of blood by the obliteratioti of it^ cavity. 
To eflect ibis object the internal coats of the vessel should be rup- 
tured by the ligature ; the process of obhteratioii then consists in 
tilt! organisation of tho clot in tho vessel witli tho adhesion of the 
ruptured tunics. 

liiMtriitncntH. — The instrumente iTninediately required are a 
scalpel, forceps, aneurism a! needle^ ligjituri'j director^ and spatidaa. 
The Sf^afpd.—TUe coninion scalpel answers the beat purpose in 
t!iis operation. lU blunt, rounded edgf^ 18 best adapted to the dia- 
Beetion^ and tlie broad extremity of tlie handk? can be used to 
advantage in sepsirsLiirig layers of fsiscia, and parts where the cutting 
edfre is not rlesirable. 

The Fnrceps, — The coranion dissecting forceps should be selected 
for the disseetion; they should have iKjcuratoly fitting teeth, and 
not he liable to open at the extremity when firmly closed; a pair 
of sunvll iorceps may also be required. 

The A^eedle. — The common aneurism needle 
is a curved blunt instrument, with an eye 
near the extremity, and firmly fixed in a han- 
dle (Fig. 51). When used^ the extremity is 
gently insinuated under the vessel, and as it 
appears upon the opposite side, the loop of the 
ligature is seized with the forceps, or a hook, 
and one end being drawn tliroughj it is held 
^ the instrument is withdrawn, carrying the 
other end, and thus leaving the ligature under 
the vesseL Of the different needles invented 
for this operation, that known as the '* Ame- 
rican needle," ol Dr. Mott, w, perhaps, the 
most convenientj and is especially well adapted 
to those cases wdiere the artery lies very 
deeply. It consists of the handle and hook 
(Fig. 53), and the blunt needle with two eyes 
(Fig. 52). The needle is fitted to the shaft 
(Fig. 53) b^-^ a screw. When used, the Hgature 
is first inserted into the second eye; the nee- 
dle is then passed under the artery, and as 
the eytnmiity emerges upon the opposite side, 
the tihiW tiook Js inserted into the eye, and 
Fjo 51* **' tho liSeuiTt* ^s thus held untd the handle ia 
unscrewed, wbra "it \a dira;wii VWti\\^V\^\l\L 
Ugaturo. It is some times neceBaary to mdxiOt^ ci\^^ft^ \jissa«fe 
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Fig. 52. 



with the artery, when Hie aharp-pointed needle (Fig. 52) should 

be used. 

The Director. — The director is used in 
the dissection to raise the fascia before its 
division; it is sometimes passed imder the 
artery as a guide to the needle. 

Spatulas, — Two spatulas are often re- 
quired, with which assistants separate the 
sides of the wound, and expose the deep- 
seated parts; pieces of flexible metal or 
wood may be used. 

The Ligature. — The ligature is gene- 
rally of the strongest dentists' silk, or of 
silver wire ; its size proportionate to the 

size of the vessel. In general a large ligature irritates 

more than a small one, and is longer in separating. 

Ammcements. — ^The patient is placed upon a firm bed, 
or on a table, and the assistant administers the anaesthetic; 
the surgeon takes his position generally on the outside of the 
limb which is the seat of the operation ; a second assistant 
takes a position where he can command the artery above if 
by any accident it is wounded, or if the artery yields under 
the tightened ligature; a third uses the sponges; and a 
fourth separates the wound with the spatulas. 

Position of the Artery. — The precise location of * the 
artery is determined, 1. By its pulsations ; 2. By given 
anatomical points in the vicinity. To render the former 
distinct, the limb should be placed in a position favorable 
to arterial circulation ; to render muscles a^d tendons 7io. sa^ 
most distinct the limb should be forcibly extended at 
the commencement of the operation. When the dissection has 
proceeded so &r as to reach the vicinity of the artery, the opera- 
tor is aided in detecting its position by flexing the limb so as to 
relax the muscles and tissues. 

Position of Superficial Veins. — It is important, before the first 
incision is made, to guard against wounding superficial veins. 
Their position is readily defined by compressing the parts above 
the point of the proposed operation. 

OpemttTe Proe^dare. — The operation involves several conse- 
cutive steps : — 

Incision. — When the first incision is about to be made, the skin 
should be* rendered tense by the thumb and fingers of the left 
hanil applied on either side of the vessel, or the fin^rers applied 
at the extremity of the proposed incirion, parallel to its course; if 
the first method is chosen, care must be tak<:TkXi<iV\*> \v\"!6i*>'.^»s^'^»' 
traction on one side than on iVie otYiei*. vVe ?fcftc>xvv\mv;>\v<A '^'^'^*^Jf^ 
where the skin is naturally ienae andVwA ^^\.\x^K>A<i^^^''''*=^ 
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Tho scalpel should be Held in the second or third position 
?igfl. 4, 5)j and the incision should be made directly over and gene- 
rally para,! lid to the artery^ through the skin only if the artery ia 
supcTticial, but also through the cellular tii^aiies it it ia deep, ita 
length varym^^ with the depth of the vessel and the flesluiiess of 
the sfibject. Tlie incision is sometimea made in the direction of 
the fibred of the tnusule covering the artery, as where the great 
pectoral overliea tho axillary ; at other times it should be curved, 
ao aa to raiae a fhip. The' length of the incision cannot be pre- 

t scribed, but it should always be ample. 
IHsstxtion of I*}iscuz and Muscles, — Tho fasciffi are carefnlly 
pinched up with the forceps (Fig. 54)^ and l>eing opened with the 
Bcalpel apphed horizontally, are incised freely 
fc on a director introduced ben^jath them. In dis- 

L Jl^ secting among muscular structures it ia import- 

1 Mw\ ^°^ ^'^ enter tho muscular interstices, and not 

// %\ wound the substance. These inter-museular 
^-^^ I lliAmi ^9^^^^ ^^^ marked by deposits of fat, especially 
^^^i^/11 I towards tho terminal extremity of the mustjiles, 
~~TP( \m I ^iid hence we should commence tho separation 
III w j of muscles as nearly as possible at their terminal 
111 |r / extremity. If there is doubt as to the line of 
t \1 \ \ / Beparation, a puncture with the bistoury will dis- 

I « Aif close adipose or muscular tipsne, according to the 

1 W\\ nature of the nndcrlying stmcturc. If the die- 

I ^ \ section is made through the body of the ranaclo, 

I \A ^^^^ tibres separate more readily in an inverse 

I qV direction, viz, from their origin to their attach* 

W I ments. The muscles may be separated with the 

I * handle of the scalpel or the finger nail 

'* Istjlation of the Artery. — The larger arteries 

Fwj. W. have firm shoatha, whicli require to be opened 

by dissection ; the smaller vessels have but slight 
fibrous investments, and are readily exposed with tho point of a 
director, or the aneurism needle. The true sheath of tlie artery is 
opened by pinching up a small portion with the forceps, and nick- 
ing it slightly with the scalpel, liLild as before noticed (t^igs. 4, 5) ; 
into the opening tluis mado^ the end of a director or the anctinsm 
needle is gently insinuated, and by slight movements of ita point. 

I first upon one side and then upon tho other, the sheath is separated 
completely around the vessel, to an extent sufiieient to allow sim- 
ply the passage of the ligature ; as the extremity of the instrument 
omerges on the opposite side, tbe finger of the left hand, or the 
thumb and forefinger pressed together, should steady its point aa 



it penetrates the laf^t of the investing shcaj h. 

Passfifje of the LUjature. — If the artery is small and very Btfper- 
fieial, a director may be passed under, and along its groove a blnnt 
leedh carrying tliG ligaturo. If more deep\y »\lna.Uii\^t\\ft ct^vcvwv^sxi 
teurlam neoiIJo (Fig. 51), or the A.menevvii TvetnW© (TSV^a. f/i. ti'3>Y^ 



ABT£RI£S OF THE UPPBB KKTREMTTIES. 



5S 




Fig. 66. 



should be used. In the isolation of the artery the meurism nee- 
dle is often used, and the operation is then completed by draw 
ing one end of the liga- 
ture out upon the opposite 
side (Fig. 65). The nee- 
dle should be passed^from 
the veins; no force should 
be used, lest the instrument 
penetrate the coats of the 
artery. 

I\/ing the Ligature. — The 
ligature should be placed 
at right angles with the 
long axis of a vessel, and 
the reef-knot (Fig. 39) 
tied, unless there are spe- 
cial reasons for adopting 
the surgeon's knot (Fig. 
38). The first knot is 
tightened around the ves- 
sels firmly, on either side of the Hgature, near the artery, with 
the index fingers carried to the bottom of* the wound (Fig. 
56). The degree of constriction varies with the size of the arte- 
ries, but it should always be 
sufficient to rupture the in- 
ternal coats, the sensation of 
which is communicated to 
the fingers. In tying the 
second knot care must be 
taken not to tighten the 
thread firmly until traction 
is made on a plane with the 
first knot, with the fingers 
again carried down to the 
vessel. 

Dressings. — The two ends 
of the ligature are tied to- 
gether, and being brought 
out of the wound at its most dependent part, are fastened to the 
external parts by an adhesive strap ; tae edges of the wound are 
brought together by adhesive straps, or if the wound is deep and 
gaping, sutures are used. 
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ARTERIES OF THE I7PPER EXTREMITIES. 

Vlnar Artery- — The ulnar, the larger t^t\j^X!LV»^.^v^Sss^.^xs.<^*v^^ 
chiai artery, passes to the mnet sVOlc o^ \}[v^^o\^«t\rv^^\.'Cfe55i\^7R^^^^^ 
of its upoer third, continues aloug Wie uAsv«t i\^^ \R» ^^ ^x>^ -s;^s»^ 
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over the annular ligament, on the outer side of the pisiform bone, and 
terminates in the superficial palmar arch. Its course is marked by 
a line drawn from the internal tuberosity of the os brachii to the 
external side of the pisiform bone. It may be ligated in the fol- 
lowing places : — '.i^ « 

I. At the Wrist. — ^At the point where tlje ulnar artery termi- 
nates in the superficial palmar arch (Fig. 57), the ligature is to 
be applied. The artery lies immediately to the radial side of the 
pisiform bone, and is accompanied by its veins, 6, and the ulnar 
nerve, c, which lies on its internal and posterior aspect. 

Operation. — The hand being held back, make a slightly curved 

incision on the radial 
side of the pisiform 
bone, through the 
skin and adipose tis- 
sue of the hypothenar 
eminence, about three 
inches in len^h, its 
concavity lookmg in- 
wards; the artery, a, 
is deeply seated in a 
groove, and the dis- 
section should be con- 
tinued along the side 
of the pisiform bone 
until it is exposed; 
the latter part of the 
dissection will be fa- 
cilitated l)y flexing the hand upon tlic forearm ; the needle should 
be passed from within outwards. 

IF. In tiik Lowkr Third of tub Forearm. — The artery is covered . 
by the superficial and deep fasciic, having upon its inner side the 
flexor carpi ulnaris and \dnar nerve, and upon its external side the 
flexor sublimis digitoruni. 

Operation. — Place the arm 8iii)ine, and extend the hand so as to 

make prominent the 
tendon of the flexor 
carpi ulnaris ; then 
along the internal bor- 
der of this muscle, a, 
or at the union of the 
external four-fifths of 
the arm with the in- 
ternal fifth, or on a line 
drawn from the inter- 
nal condyle to the pisi- 
a h form bone, make an 

FiQ. 58. mc\e\OTi «Jc^ou\. \w^ 

^ohesin length, through the skin, r, and B\i\)C\i\«xieo\i^cfe^vj\a.T MvasMi^, 
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e; the deep fascia is ndsed on a director, or widi the forceps, and 
incised, exposing the tendon of the flexor carpi idnaris ; this should 
be pressed inwards, and immediately behind it the artery, d^ will 
be found with its two accompanying yeins and the nerve upon the 
inside. 

TIT. In the Upper Thibd. — ^The ulnar artery, arising irom the bra- 
chial, curves inwards deeply beneath the flexor musdes, and passes 
along the ulnar side of the forearm, between and covered by the 
flexor carpi ulnaris and flexor sublimis digitorum; it is accom- 
panied by two veins, and by the ulnar nerve, which is more super- 
ficial and intemaL 

Operation. — (Fig. 59.) The forearm being supine, the hand is 
strongly extended and inclined to the radial side ; an incision is 
made on the imaginary line given, three inches in length, and 
beginning three fin- 
gers* breadth below 
the internal con- 
dyle ; the incision di- 
vides the skin and su- 
perficial fascise, and 
exposes the aponeu- 
rotic connexion of 
the flexor carpi ul- 
naris and flexor sub- 
limis, which is of a 
yellowish-white co- 
lor; this is divided 
with the director 
from below, where 

it is the most delicate, carefully avoiding the division of muscu- 
lar substance ; the flexor sublimis, a, is drawn outwards, and the 
deep aponeurosis exposed, under which lies the artery ; if the ves- 
sel is not seen, press the flexor carpi ulnaris, c, inwards, and expose 
the ulnar nerve, 6, a little external to which lies the artery, c, with 
its two veins, d ; the artery is isolated by flexing the arm slightly 
and the hand strongly, and passing the needle fi-om within outwards. 

Radial ArteiT* — ^The radial, though the smaller branch of the 
brachial artery, lies in the direct course of the latter like a couti- 
nuation ; its course is marked by a line drawn from the centre of 
the elbow to the inner side of the styloid process of the radius. 
It is superficial throughout nearly its entire course, but is generally 
ligated at three points : — 

I. On the Dorsum of the Wrist. — (Fig. 60.) The radial artery 
at this point passes in the groove between the upper extremities 
of the first metacarpal bones, a fibrous band separating it from the 
tendons of the thumb-; the artery ma.y \>^ \a^^ V^^^ ^"^^v ^!ss.sx>^ 
about to form the paUnar arcK Xg,«iv^, ^ '^^ ^""^^^^C^^X^ 
extensor muscle of the thumb, and m«y ^tc-^vvk^v.^ ^^ '^^ 
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Fig. 60. 



pulsating between the extensor oasis metacarpi pollicis, and the 
extensor secundi metacarpi pollicis, a little below and posterior to 
the extremity of the styloid process of the radius ; at this point 
the Ugature may also be applied. 

Operation, — In Ugating the artery at the commencement of 
the palmar arch, an incision of an inch in length is made along the 

outer borders of the 
" ^ ^ ^ extensor secundi and 

metacarpi pollicis, at 
the angle formed by 
the two first meta- 
carpal bones, care be- 
ing * taken not to 
wound the super- 
ficial Teins. The ar- 
tery is readily ex- 
posed and tied. If 
the point of liga- 
tion is higher, the 
hand is placed be- . 
tween pronation and 
supination, the thumb 
strongly abducted so as to render prominent the extensors, and an 
incision is made an inch in length, between the tendons of the two 
extensors above indicated, commencing at the lower extremity of 
the radius, and being in the Une of the axis of the first metacarpal 
bone. These incisions are made lightly, the superficial vein of the 
thumb avoided, and the fibrous tissues over the artery divided, 
exposing the artery; the extensor ossis metacarpi poUicis, o, is 
drawn inwards, and the extensor secundi intcrnodii pollicis. J, 
outwards, exposing the artery, c, and its accompanying veins, h. 

II. In the Lower Third of the Arm. — The artery is situated 
superficially, lying between the tendons of the supinator longus and 

the flexor carpi radians; it is 
accompanied by vense comi- 
tes, and by the radial nerve 
which Ues external ; its pul- 
sation is easily detected. 

Opera^tan.— (Fig. 61.) The 
^rm is held supine; the 
hand forcibly extended 
makes prominent the flex- 
ors; the operator standing 
on the external side of the 
limb makes a light incision, 
two inches in length, from 
Vva\^ a.w iivcla. «3aoYe the arti- 
oulatlon of the radius, on the cxtcmaV box^ex o^ >i)tv<i ^exot (^«x^\ 
radialis or on a Jine joining the externaV ^\V\i \\ie >i>aiefe voXferw^ 
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fourths of the arm ; the deep fascia, a, ia raised on a director exposing 
the artery, c, with its two veins, i, and \he nerve^ dj exterDal and 
posterior; the needle may be passed in either direction, 

HI. In the Upper Thied of the Arh. — The artery lies between 
the supinator longus and the pronator radii teres; it has vensD 
comites; the radial nerve hea immediately on its external side. 

Operation.^(Fig. 62.) The hmb being extended supine, the 
euperllcial veina are defined by pressure of the thumb above ; an 
incision is made, two to three inches in lengthj on the internal border 
of the supinator lon- 
gua, if recognised hy 
the depression J or on 
a line drawn from the 
middle of the bend of 
the elbow to the loner 
aide of the styloid 
proceas of the radius, 
dividing the skin and 
superficial fascias ; the 
deep fascia is divided 
on a director : the arm 
is alightly flexed to 
relax the muscles, and 
the supiBator lon^s, 

a, being drawn agida. Fie. 61 

the sheath of the arte- 
ry, bj is exposed. The needle is passed from without inwards. 

BracblJil Artery. — The brachial artery extends from the lower 
margin of the axilla to an inch below the bend of the elbow, in a 
line drawn from the junction of the anterior with the middle third 
of the axilla to the middle of the bend of the elbow. The brachial 
artery is usually ligatured at one of the following points : — 

L At the ELBow.^The brachial artery lies in the centre of*a tri* 
angular space at the bend of the elbow, formed by the supinator 
longus, externally, and the pronator radii teres, internally j it rests 
on the brachialis anticus; the median nerve lies to the inner side 
half an inchj the tendon of the biceps hea on the outer side; its 
coverings are the skin, superficial fafici&, and the median basilic 
vein, which is separated by the bicipital fascia. 

OptroHon. — (Fig. 63.) The arm extended and held in a supine 
position, an oblique incision, two inches and a half in length, is 
made along the internal edge of the tendon of the biceps, within 
the median basilic vein, dividing only the skin; push aside the 
vein and divide the aponeurosis, which is the deep fascia^ c, on & 
director ; the tendon of the bioe|ws, c, is now seen, and on its inside 
the artery, a, with its two veins^ and ftUW ^t^Jcvrx Ss£«'*^'*^e-J 
jnediflfl nQTve, k The foreAim \s wo^ ^\^S3t^ .^^^'^S^J^^SS 
file passed from within oulwattV, cate^-a^l wto\^\T\^^^5»» 
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II. Ik the Miudle of the Arm. — Tbe brachial deseendK on tlie 
inner sidei first of the coraco-brnchialis, and afterwards of the 

biceps J it is covered 
by the fascia and in- 
teguments, and over- 
lapped slightly by 
the biceps ; its 
sheath contains the 
two venflQ comitea; 
the internal ontanc- 
ous nerve lies super- 
ficial to it; the me- 
dian is euperQcial to 
it above, and rather 
to its outer side: 
about the middle or 
the arm, it crosses 
the artery, and in- 
feriorly it is to its 
ulnar side ; the ulnar 
nerve is internal to the artery, and at some distance from it infe- 
riorly ; the spiral nerve ia posterior^ and separates it above from the 
triceps. 

Operation. — (Fi^. 64,) The arm is extended and carried at 
right angles to the body^ and held enpino. The course of the 
artery may be recognised, 1. By its pulsation j 2. By the internal 
margin of the biceps and coraco-brachialis • 3. By the median 
nerve, to the inner side of which it lies ; 4. By the line above 
given. An incision is made two or three inches in length, along 

the inner border of the* 
biceps, dividing the 
skin freely down to 
the fasciie ; this is in- 
cised on a director, and 
the position of the 
median nerve dcitected 
in the wound with the 
finger; this is exposed, 
and being pushed aside 
with the biceps, d. and 
the median nerve, 6, the 
artery, c, is found im- 
mediately behind and 
inside, accompanied by 
ita venre comitea, a. 
The arm is now flexed, 
tbe vessel isohted, and the hgatur© passed from without invraj-ds. 
Jfodi/icati&n^, — if the in €1 Ron is made a\itt\c loci 1lB.T^la.e^^L^^:ies \:^\tfa 
rrre h exposed, and is liable to be TO\BlflkviT\ ?ot IW mefiV^R-, «a.^ 
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thifl error may be conBrmed by tKe presence of tlie vein, oixsiipy- 
ing the same relative position as the brachial to the median, which 
msj be roifitaken for the artery. If it is remembered that tho 
ulnar nerve here passes downwards and backwards, the error will 
bo rectified. The brachial may have a high division into the radial 
and ulnar; or it may have a Hgh division| and the branches again 
unite in the arm. 

Ill Operation at the Upper Thtrd.— Tbe arm being extended 
as before^ an incision two inches and a hall" in length is made along 
the inner border of the coraco-braehialis; the artery is readily 
exposed, lying between and behind the median and ulnar nerves, 
the former to the outside, and the latter to the inside. 

AxlllaiT Artery-'—Thia artery extends from the lower border 
of the first rib to the lower marffin of the tendon of the latissimus 
dorsi, or the inlerior boundary of the axilla; its course is in a hn© 
dividino^ tho anterior and middle third of the axiMa. It may be 
ligated m two places: — 

I, Below the Pectoralis Minor. — In its lower half the artery 
IB euperficifll, covered only by the integuments and deep fascia; 
the coraco-brachialia muscle is in contact with the artery, which 
may be foond at its internal and posterior border ; the branches of 
the brachial plexus of nerves surround the artery, the musculo- 
cutjineous liee along the outer side ; the tw*o roots of tho median 
meet m front, at the lower border of the pectoralis minor; the 
nerve then lies in front and to the outer side of tlie artery ; the 
internal cutaneous lies in front and to its inner side; the ulnar 
and radial are still further within and behind; the axillary vein is 
in front of the artery and nerves, which it partly conceals. 

Operation. — ^(Fig, 
65,) The patient is 
placed on tho back, 
and the arm rotated 
outwards; the oj>e- 
rator stands on the 
outside if it m the 
right arm, and on 
the inner side if the 
left, and recognising 
the inner border 
of the coraco-bra- 
chialis muscle^ g^ 
and the pulsations, 
makes an incision 
two or three inches 
in length, in the line 
indicated, &, divid-» 

ing only the skin; ^ ii>r«^l 

the foBcU IB then incised on a direcloi ', ^V\3sv "Csifc *e^^ ^^ ^'*^ 
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tor, the axillary vein, a, is first pushed backwards, then the bra- 
chial plexus ; the median nerve, c, is now recognised, and being 
brought forward, while the ink rnal eutaneouH, «, and ulnar, dj are 
pushed backwards, the artery,/ is exposed. The artery is carefully 
separated from the vein, which 13 pushed backwards, and the nerves 
which surround it, and the needle is passed from behind forwards. 
II. Below the Clavicle. — (Fig. 66.) In its upper part the axil- 
lary artery is covered successively by tlie insertion of the pectoralis 
minor, j ; higher up by the pectorahs major muflcle, », Irom which 
it is separated by a layer of adipose tissue, containing nurncTous 
small veins and arteries ; and finally by the fasciaa and the skin ; 
the suprascapular artery,//^ crosses the base of the neck just above tlie 
clavicle; the axillary vein, h, in front and to the inner side of the 
artery, is not in immediate contact with it ; the cephalic vein passes 
upwards in the interspace between the deltoid and pectorahs major 
muscles, crosses the axillary artery above the pectoralis minor^ and 
empties into the axillary vein ; the nerves, &, of the brachial plexua, 
c, he behind and above : a thoracic branch often crosses the artery, 
Bome times in firont, and sometimes behind it. 




Fig. e& 



Operation. — The patient is placed on his backj with his shoulders 
slightly raised, the elbow a little separated from the bodj, and the 
head inclined to the opposite side; an incision is made three 
inches in length, three quarters of an inch below the clavicle, and 
commencing about two inches outside of the stcrno-clavicular 
articulation, through the skin, platysma^ and subcutaneous cellular 
'ssue; the 3bre8 of the pectoralis major are separated gradually 
►£/7 the posterior investment ot* this iu\isc\e,\^kei m\ fk?^QT\twi^«a^ 
li^an?/ tho shouldeT is now depressed and Uiia laj^ift. VjtuVi ^Osi 
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point of the director; the upper border of the pectoralis minor is 
now presaed downwank and outwards with the finger, when the 
axillary vein is brought to view ; thia is drawn gently forward 
with a blunt hook^ and behind it the artery ia found, with tho 
nerves of the brachial plexus stiU further behind and above. The 
needle is passed from within outwards. 

Method wirir a Flap. — (Fig. 67.) The following method, known 
as Chamberkine's- has many obvious advantages. A transverse 
incision ia made, three inches in length, through the skin and pla- 
tysma, along end upon the lower edge of the clavicle, three fingers* 
breadth from the sternal extremity of that bone, and terminating 
an inch from the acromion process of the scapula ; a second incision^ 
three inches in length, is made obHquely through the integuments, 
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over the deltoid and pectoral muscles, meeting the first nearly in t 
centre ; the ceEnIa« membrane and fat are removed j the clavicular 
portion of the pectoralis major, g, h^ is detached and the cellulttr 
tissue overlying the subclavian vessels removed; the artery now 
appears and its pulsations are detected ; the pectoralis minor, c, and 
tlie margin of the deltoid, (7, are brought to view, and the artery, 
e, ia isolated Irom the vein, a, lying in front, and the brachial plexus 
behind. 

8al>e1aTlaii Arierj* — The subclavian artery arises from the 
innominata on the right side, and from the arch of the aorta on the 
left ; it extends in a curved direction from its origin to the lower 
border of the first rib. It may be hgated in tliree places, 

I. OcjTSiDE or THE ScALKNi MusoLES. — (Fig. C<].) This portion 
of the artery, g^ passes downwards and outwards, lying in a groove 
on the first nh ,- it first passes through the supra-clavicular triangle, 
and is then covered only by the deep fascia, the platywma, and skin; 
lower in its course it is covered by the clavicle and silbclavian tiiu 
cle; the subclavian vein. A, lies lower aud vu Ci;<^^\l<i^ ^W-k^s 
BepMr»ied from it by the iu8*iri\0T\ ol Wvii ^v^<fc\v\i'^^\i?o«>ia>^ 
c/ the external jugular veia croeasift m feouV* <a?l ^Stafe %sN«ci*d 
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brachial plexus of nerves lies above and behind the artery. The 
artery may generally be compressed on the first rib. 

Operation, — (Fig, 68.) The artery is Bought for in the aupra- 
cUvicular triangle, which is bounded externally by the omo- 





hyoid! mu&cle, internallj by the scalenus anticus^ and below by the 
first rib, the patient is placed on his back, the shoulders depressed, 
and the head turned to the opposite side ; the skin OFer the parts 
being dra^vn down upon the clavicle, an incision is made through 
it along the bone, from the anterior border of the trapezius to the 
posterior border of the sterno-mastoid, e/ the plat jsma and superficial 
iascia are divided, care being taken to draw tJie external jugular 
outward, or, if cut^ to tie the ends; with the director and finger 
the cclluliir and fatty tissue are separated, and the orao-hyoid mus- 
cle made out and held aside ; the deep fascia is now divided and 
t}ic border of the scalenus, d^ defined ; the finger is now passed 
along iU margin down to the first rib; the tubercle for the attach- 
ment of that muscle is recognised, just external to which the artery, 
i, will be felt pulsating. The attachments of the artery are sepa- 
rated with the linger nail, and the aneurism needle (the Ameri- 
can, Fig. 52, being the best) is gently insinuated beneath it, from 
before backwards, avoiding the vein, c, and slightly from within 
outwards ; the point of the needle is guided by the end of the 
finger, and prevented, when it emerges upon the opposite side, 
from engaging any branch of the brachial plexus, a, 

Variathns. — Roux made an incision perpen4icular to the clavi- 
cle ; Lisfranc divided the external attachments of the stern o-mas- 
toid; Physick made a V incision ; Ramsdcn and Liston give the 
^or/^onfal Jneisktn, with a socontl running along the outer margin of 

> sterno^umstoid ; Elizard made avx UiQ-mQiti TgaraSLeX ^VNia. \ksa 

eroAlJugular, 
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Oomplkntiom. — The stern o-mji^totd may have qtj unnpuallj 
extended insertion upon the clavicle, im also the trapezius, in which 
case the incision must involve the clavicular attachments of the 
former j the external jugular may run bo near to the stemo-maa- 
toid m to be involved iu the incision, unless it is cjirefully isolated 
and drawn to the outer side * the transverse cervical and supra-sca- 
pular arteries may be met with in this dissectionj and if wounded 
Bhonld be immediately hgated j the tubercle of the rib is aometimeg 
Bot wcE defmed, in which case tho attachment of the ecalenua to 
the rib is the guide to the artery, which is found just posterior to 
its insertion. 

Ill, Between the Soaixni, — ^The artery at this point is very 
ahort^ and pusses between the two Bcaleni muscles ; it is covered 
by the integuments^ platysma, sterno-mastoidj and the scalenus 
anticus, upon which lies the phrenic nerve : below is the pleura and 
above the brachia.1 plexus. The ligature has seldom been applied 
at this point. 

Operation. — The incision is made as before, and the tubercle of 
the rib being recognised, and the insertion of the muscle into it, 
tlie direotor is passed behind it, and between the muscle and the 
artery J and with a bistoury the muscle is divided; its retraction 
exposes the artery, which is readily ligated. The needle is passed 
from without inwards. 

Modifications. — Dr, Mott advises to divide the muscle internally ; 
Malgaigne directs to (hvide the muscle from without inwards, com- 
mencing ftoihe distance from the rib, 

OompUmtiovs. — The phrenic nerve is divided, unless the proceed- 
ing of Mott or Malgaigne is adopted ; the interjial mammary artery 
is outside the nerve, and is liable to be wounded if the incision is 
too near the rib. 

III. WiTUJK THE ScALEKL — On the right side the artery passes 
upwards an*! outwards from its origin from the innominata across 
the neck to the internal border of the scalenus anticus muscle ; it is 
very deeply situated, and lies upon the pleura; its anatomical 
relations are, in front, the skin, fascioe, platysma, origin of sterno- 
mastoidy sterno-hyoid, and thyroid nmscles ; it is also crossed by 
the pneumogastric, cardiivc, and phrenic nerves, and by the internal 
jugular and vertebral veinaj behind, it is in relation with the recur- 
rent laryngeal and sympathetic nerves. 

On the left side the artery extends from the led portion of the 
arch of the aort& to the scalenus aoticua, situated very deeply, and 
passing upwards, almost vertically ; in addition to the anatomical 
relations of the right, the lefl has in front the pleura, the lung, 
and the carotid, and internally, the cesophagus, trachea, and thora^ 
cie duct. 

OptfraH&n on the Right Snhrhvian, — The patient is placed on hia 
back, the shoulders raised, and the bead IwrftCi^Uj \kv^ q^y^"*^^ 'ev^'s.'^ 
two inciahns are made, one pata\L^\ ^\\\i \Xva vsKxax -^^xX. ^^Siofc ^^sar- 
ride, and the other along the mner \jOT^«it ol ^^ ^v^T&Ji-vs^te&'^*^^^' 
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& director is passed behind the Btemal attJw^liTnent of the etemo- 
mastoid, which is divided ; the celhdar tissoe m divided with the 
handle of the scalpel, and finger; small arteries and veins in this 

Eart, and especially the anterior jugular, are avoided ; the stemo- 
joid and thyroid muscles ai'e divided on a director ; the deep fas- 
cia now divided with the finger-eailj or end of the director, exposes 
the internal jugulars, which being pressed aaide^ the Bee die is 
passed around the artery from below upw^ards to avoid the pleura. 
Operation an the Left Subclavian. — The foUowing is the opera tioD 
as performed by Dr, Rodgers, of this cityi^The patient heing 
placed in the position above described^ an incision three inches and 
a half long was made on the inner edge of the sterno-mastoid, ter- 
minating at the sternnm, through the skin and platysma ; thi^ was 
met by another incision along the eternal extremity of the clavicle, 
two and a half inches ; the flap was dissected, and the sfcemal and 
half the clavicular origin of the stern o-mastoid divided on a 
director, and the flap raised ; th£ deep fascia was then divided by 
the handle of the scalpel and the fingers, the dissection continued 
idong the outer side of the deep jugular vein to the inner edge of 
the scalenus anticus muscle, half an inch above the rib. to avoid 
the thoracic duct; the phrenic nerve was detected ahd avoided, 
and the fingers pressed to the bottom of the wound, discovered the 
rib, and then the artery; the needle was passed from below upwards. 

Internal ifiammarr Artery.^This artery arises from the 
subclavian, and descends behind the clavicle to the inner surface 
of the costal cartdages near the stornunQ ; the internal jugular and 
subclavian veins and the phrenic nerve cross its upper part; in the 
cheat it at first lies on the costal cartilages and intercostal muscles, 
covered by the pleura behind ; but lower it is covered also by the 
triangularis sterni muscle ; it may be tied in the second, third, or 
fourth intercostal spaces. 

OperaU'on, — An incision is made from the upper edge of the rib, 
commencing at the sternum, in either space, and carried slightly 
upwards, and outwards, an inch and a half in length ; the skin, 
cellular tisBue, pectoralis major muscle, fascia, and intercostal mus- 
cle are successively divided y a thin layer of cellular tissue opened, 
when the artery is exposed, and the needle cautiously passed from 
within outwards. 

Tertebmi Artery.— The vertebral artery arises from the sub- 
clavian artery in the first part of its course, and passes directly 
along the spinal cohimn, entering the foramen in the transverse 
process of the sixth cervical vertebra; it passes along the foramen 
in each of the vertebrae to the brain. It may be tied at the fol- 
lowing points : — 
Z Befork ksterjsg the Yertbbral Canal. — The artery pa^sses 
_ ^Jie rert4}bral c-anaJ, behind the mierBal ju^uW N^eva ttaA. "vtiXe;\\OT 
■ e/y^ urtery^ to the spme, where it liea belw^eu ^€i «iftii«ix» 
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auticus and the longuB colli, and in a line drawn from tl:e posterior 
part of the mastoid procefis^ to the junction of the internal fourth 
with the external Ihrce-lbiirths oF the davicle. 

* Operation. — ^The patient is placed on the back^ the shoulder 
depressed, and the head turned to the opposite side ; an ineiBion is 
miMle, three ioches in length, along the inner border of the sterno- 
mastoid muaele, between it and the sterno-hjoid, and terminating 
at the middle of the upper cxtreinity of the sternnm; the skin, 
cellular tissue, and the aponeurosis, uniting the sterno-maBtoid mus- 
cle and sterno-hyoid, are divided, bringing into view the common 
ebeath of the carotid, the int^ernal jugular, and the pncumogastric 
nerve j the cellular connexion of the aheath with the sterno-thy- 
roid muscle, and finally, with the longus colli, is separatfsd with the 
finger; the head is now raised, though still turned to the opposite 
Bide, and the sides of the wound forcibly separated ; the cellular 
tissue at the bottom is divided, antl exposing an aponeurosis 
which passes from the scalenus auticus to the longus colli, the 
anterior part of the transverse process of the sixth cervical verte- 
bra, the ** carotid tubercle" of Chassaignac^ is recognised; the 
aponeurosis ia opened an inch below this point, at the external 
border of the longua colli muscle; the artery liea very deeply, 
and should be isolated with the American needle. 

Modifications. — ^Chassaignac makes an incision, three inches in 
length, in the course of the line above given, as marking the course 
of the artery. Ippolito makes his incision in the triangular space 
formed by the external jugular vein, the posterior edge of the 
stern o-mastoid, and tlTe clavicle, and seeks for the inner margin of 
the scalenus an tic us, 

IL Between itn: Atlas and Axis. — The artery lies in a tri- 
angular space formed by the rectus posticus minor, and superior 
and inlerior oblique muscles, and is covered by the rectus posti* 
CUB major, and complex us. 

Operation, — The head ia turned to the opposite side, and inclined 
forwards; an incision two inches long is made on the postcrioi 
edge of the sterno-mastoid, comnrcncing half an inch above the 
mastoid process; a second incision is made, an inch in length, from 
the upper fourth of the first incision backwards and obliquely 
downwards; the skin and cellular tissue are divided; then the 
eplenius muscle with its fibrous expansion ; a fibrous layer now 
ftppearsi, which must be eautioualy divided to arrive at the small 
arteries winch lie beneath it ; the edges of the wound being i^epft- 
rated, a layer of fat appears, which is cautiously opened with the* 
finger or handle of the acalpelj and the artery is found within ; the 
j^two branches of the occipital artery are to be drawn aside, aa also 
branches of the second cervieid nerve ; the artery is isolated, and 
the needle passed from without inwarda to avoid the internal caro* 
tid artery. 

IIL Betwekst the Atlas ahb Occwxit.— TiiSi *SiSL\jcraijsy^ ^?S*fc^ 
tiona are as given above. 





Operation. — The incisions are the same as in the last operation, 
except that the firat cut commences one-fourth of an inch above 
the mflatoid process j the Bkirij fascia, and spleniufi muscle, arfl 
divided^ the occipital artery appears at the upper angle of the first 
wound and la held aside j the underlying aponeurosis, with the cel- 
lular tissue, is divided J the edges of the wound are separated, 
and in a triangle formed by the muscles of the part, the cellular 
tia^ue, loaded with fat^ covers the artery ; this is divided and the 
artery exposed ; the needle is passed from below upwards. 

Inferior Thyroid Artorrt — This arterj is a branch of the thy- 
roid axis; it ascends the neck obliquely^ passing behind the internal 
iugular, the pneumogastric nerve, the carotid artery, and omo- 
hyoid muacle, to the thyroid body. 

Operation. — The inferior thyroid may bo lif^ated through the 
same incision as is made for the ligature of the common carotid 
(Fig. 70). 

IfiiionitEiata, — The innominata, arising from the right superior 
portion of the arch of the aorta, in front of the lell earotid, passes 
m an oblique direction, upwards, outwards, and backwards, to the 
superior margin of the sternal articnlation of the clavicle, when it 
divides into the right aubclavian and right common carotid, being 
from one and a half to two inches in length. It is in relation on 
the right with the pleura, right vena innominata, and right pneu- 
mogastric nerve j behind, with the trachea ; in front, above, with 
the Hternura, and the origin of the sternb-hyoid, and thyroid ; 
below, with the inferior thyroid vein, and left vena innominata; 
and on the left, with the left carotid. 

Operation. — The following are the steps of Dr. Mott'a opera- 
tion : — Tiie patient being placed on the back, the shoulders slightly 
raised, and face turned to the opposite side, an incision three inches 
in length was made just above the clavicle, and terminating over 
the trachea ; another incision, of the same length, extended from 
this point along the inner border of the Hterno-mastoid ; the inte- 
guments were dissected off, the platysma divided ; the sternal and 
part of the clavicular portion of thesterno-mastoid were then divided 
on the director at the firat incision, and turned outwards; the 
Bterno-hyoid and thyroid were divided and drawn inwards, expos- 
ing the sheath of the carotid, par vagnm^ and internal jugular vein; 
the par vagum was now separated from the carotid, and with the 
vfcin, drawn to the outside, while the artery was drawn towards 
the trachea, enabHng the operator to expose the aubclavian ; tha 
innominata was now reached by separating the cellular tissue, and 
the needle passed from below upwards and inwartls. 

The following method by Manec ropresonts many of the modifi* 

oations of this operation: — The patient is placed on the back, the 

<head thrown iiaok wards, in order to brvn^\kpwa,Ti\i4 \)n.fe ft.v\six^ ^ tJba 

^^ turned slightly to the left sboulder; twa mc\a\o\i \?i m^^/^-^ 
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lies m length, extending from a point midway between Uic two 
Istamo-mastoid muscles, towards the right slioulder, hall' an inch 
■ibOYO the clftviclo (Fig, 69) j the skin and platjBEia are incised : 
then, on a director, the Bterno-mastoid, «, and eterno-hyoid and 
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ftliyroid are succcaaively divided f with the handle of the knife th« 
k artcryi d, ia isolatedj care being taken to avoid the pncumogaatric 
f nerve, 6, the internal jugidar vein, c, and the phrenic nerve, a. 



auteries of this niscb. Arvii hkah. 

SubclavlJui and Commoii Carotid Arterie*. — (Fig. 70.) Tliese 
two veaaela may be ligated, according to S^diDot, by the fol- 
lowing operation :— The patient being plaeed in the position for 
ligature of the innominata, an incision three inches in length id 
made through the integuments, along the spaoe aeparating the cla- 
vicular and atemal attachments of the fiterno-clcido-mastoid mus- 
cle ; this interval is marked by a depression above the clavicle, at 
the articulation of the clavicle and sternum; the head ia now 
elightly flexed, and the internal portion of the muscle, a, is sepa- 
rated from the external, &, the stemo-hyoid and thyroid arc divided 
on the canula; the operator now readJly exposes Iho innoininata, 
h; the common carotid, e; the pneumogttstri*\ d^ and its branch, 
the recurrent laryngeal; the origin of the subclavian, g^ and ita 
branches, the vertebral, «, and inferior thyroid. 

Common Carotid Artery. — T\us M\ftT^ ^x^ism^'a ^Ti S^aa ^^^, 

aide from the innoiniuata, and on i\\e\e^ lY<ym ^ 
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the arch of the aorta^ to the upper border of the thyroid cartilage; 
their airectioii is obliquely from before backwards, and from within 
outwards, along^ tho external side of the trachea and larynx^ in a 
line drawn from the sternal end of the clavicle^ below, to a point 




Fio. 7(k 

midway between the mastoid process and angle of tho jaw above. 
Its sheath is derived from the deep fascia^ and contains the internal 
jngtikr and the pneumogastric nerve, the vein being external, and 
the nerve between. The vessel may be ligated at two points: — 

I. At thk Base of tre liEOic^The artery is here deeply seated, 
having in front the platysma, s^jperficial and deep fasciie, the storno- 
mastoid, aterno-hyoid, and sterno- thyroid rou&cles ; externally it is 
in relation with the pneumogastric nerve and internal jugular 
vein ; internally with the trachea ; posteriorly with the longns colh 
and pectus anticus major muscle ; the Internal jugular of the right 
side recedes from the artery, but on the left approaches and oft^n 
overlaps it, 

Chassaignac lays great stress on what he calls the " carotid tuber- 
cle," as a guide to the position of the artery ; this tubercle is the 
anterior projection of the transverse process of the sixth cervical 
vertebra, which is two inches above the clavicle, and is a precise 
guide to the artery when the neck is straight ; it corresponds in 
front and a little inside to the artery. 

Operation. — (Fig. 7L} The following operation is proposed by 

Sedillot: — The patient is placed on the back, the bend extended 

and inchned to the opposite side ; the interval between the two 

attachments of the stern o-maBtoid mus<^le is recognised, and an 

incision is made from the clavicle, two and a half inches, obliquely, 

slofj^ this Juterspacei the skin, p\uly&m?k^ o.v\4 dGe\) fascia are 

d/ruied; the internal portion of Uic m\iac\o., c./\a tk^^w Vu^w^ 

^od the exiernR}, a, outwards^ by means o^ ftTpRlwV^; ^iXm ^TK^^wftfS^i 
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the internal jiigtilar veiDj ft, an^ the poeiimogastric nerve, e-j lying 
between t!ie vein, &, and the artery, /, and the omo-hyoid muBcle^ 
d, crossing the upper part of the wotind; the common vascular 





eheath is opened and the needle passed from without inwards, 
carefully avoiding the internal jugular vein and par vagum^ a finger 
pressed upon the vein at the upper part of the wound will cause 
It to collapse. 

Modifications, — ^Malgaigne rejects this operation, and proposes 
{Bernard and Huetts) the following : — 1st Make an incision i'rom 
two and a half to three inches in lengthy extending from a point 
one-third of iin inch ahove the stern o -clavicular articulation, 
upwards in the direction of a line which, if produced, would meet 
the symphysis of the chin ; 2d. The skin, cellular tissue, and deep 
cervical fascia bein^ divided, the Bternal insertion of the sterno- 
mastoid muscle ia laid bare j 3d. Divide this in the direction of the 
external incision, and beneath it will be found the sterno-hyoid 
and sterno-thyroid musclcB, which are to be pushed inwards 
towards the trachea: 4th. The slieath containing the vessels is 
now in view, and it should be opened, in the usual maimer, as near 
to the trachea as possible, in order to avoid the vein, 

II, Below the OMO-IlYom. — The artery at this point is covered 
by the integument, the platysma, the superficial and deep fasciae, 
the sternal part of the ste mo- mastoid, the stern o-hy old, and thy- 
roid muscles ; it is crossed obhqucly, from within outwards, by the 
stemo-mastoid artery, also by the superior and middle thyroid 
veins, and lower down by the anterior jugular ; on the outer side 
are the pneuraogofltric nerve and internal juguliir vein, and on the 
inside are the inlerior thyroid artery and recurrent laryngeal 

rve, which separates it from the trachea and thyroid gland j the 
ptidens tioni nerve lies on the sheath of the mtftt^. 
jwrm/i<>w.— (Fig, 72.) The pivticni \a ^^aJC<i^ otl >iofe\i*^^>^ 
he head thrown back, an inclsiom i\tt<s«i\\vc^'e%Vxv\^\vsgCfe.\!fe^^^ 
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along Uic inner border af the st'Crno-maBtoid muscle, in the line 

f above g-iven; commencing on a level with the cricoid cartilage, 

the skin, superficial fascia^ platyams*. and deep fascia^ are euccea- 

sively divided, and the inner border of the stern o-m as to id, «, 
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r exposed; the eterno-mastoid art«ry and middle thyroid rein are 
here carefully avoided; the liead is now thrown Jorvfard and the 
Bterno-raaatoid muBcle is drawn outward^ and the sterno-hyoid and 
thyroid muscles inwards, exposing the anterior belly of the omo* 
hyoid muscle, cr, which snoiild be drawn upwards : the deep fadcia 
being divided, the sheath of the vessel is expoaed; this is opened 
directly over the artery, avoiding carefully the descendena nooi^ 
"whidi rung along" the tracheal Bide ; the pneumogastric nerve, d, 
and internal jugular vein, c, arc pre&sed outwardly, and the needle 
I passed from without inwanlt*, carefully ifw;>hiting the vess*?! from 
Liheiulerior thyroid artery, and recurrent laryngeal nerve, which Uea 
»hind it. ^ 

CompHcaUons. — The thyroid body may be 80 large as to mislead 
as to the margin of the muscle, and then requires careful dissao^ 
tion ; if the omo-hyoid muscle interferes with the o]3eration it may 
be turned aside, or even divided by diHsoction. 

Ill, Above the OMo-liyom. — The artery iB more superfioial in 

this part of its course, being covered only by the skin, the two 

I fascine, platyema, and the border of the sterno-mastoid ; it is in 

\ relation internally with the larynx and pharynx, and cxternaUy 

k "with the pneumogastric nerve, and internal jugular vein. 

Operation, — The patient is placed on the back, the shoulders 
rai.^ed, and the head turned to the opposite Bifle ; an incision is 
made from a little hehiw the angle of the jaw, in the lino given, 
along the internal border of the stcrno-nmstoid, three inches in 
lenj^-tli ; the integuments, superficial fascia, and platysma, are 
divuieii^ and tUa deep fascia raised carefully on a director, to |l void 
tho .»maU umhrlying veins, and mcvfted'^ \i\(i \\^^t\ \a wyw ^vinia^Nja 
eJax the muscleti^ the wound drawix o,p&TtVj^ wpft.Vv^\!k»\ \\ia ^k«»RR»^ 
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dens noni ncrre and superior thyroid arteries are ayoided, and the 
ebeath opened over the artery j if the internal ju^lar vein swell 
up into the wound, it should be compressed in the upper and lower 
part of the wound, and drawn outward© ; the lij^ature is passed 
from without inwards, the point bein^ kept close upon the artery 
to avoid wounding the veiOj or including the pnemnogastric nerve. 

fixternal Carotid Artery.- — The external carotid ascends from 
ita origin at the upper margin of the thyroid cartilage, at first, 
ahghtly forwards^ then backwardSj to the space between the con- 
dyle of the lower jaw and the meatus auditoriua; it may be 
Lgated as follows :— 

I. BfiLow THE Digastric. — At ita origin the external carotid is 
more superficial and nearer the median line than the internal caro- 
tid ; it occupies the triangle formed by the Bterno-Juastoid behind, 
the orao-hyoid below, and the posterior belly of the digastric and 
stylo-hyoid above ; it has two veins, and is crossed by the hypo- 
glossal nerve, and by the lingual and facia! veins. 

Operation. — An incision is made along the inner margin of the 
etemo-mastoid, three inches in length, from the angle of the jaw 
to the cricoid cartilage, through the skin, platysma, superficial and 
deep fascia; the internal margin of the sterao-maatoid now 
appears, the cellular tissue is cautiously separated, and the wound 
being drawn apart, the artery is exposed, the digastric muscle and 
hypoglossal nerve are separated from the sheath and drawn 
upwards, the interna! carotid artery and internal jugular outwards, 
And the needle passed from without inwarda 

IL Abovb the Digastric.— The artery here Ues more deeply 
and is crossed by the stylo-hyoid muscle. 

Operatian. — The incision should extend from the lobe of the 
ear to the great corner of the hyoid bone^ along the inner margin 
of the sterno-mastoid; the slcin, platysma, and fascia being divided, 
the posterior belly of the digastric and Btylo-hyoid are separated 
from the parotid gland, and deprcBsedj exposing the artery, which 
is to be ligated as above described, 

Superior Ttiyroid Artery. — ^This artery arises from the exter- 
nal carotid, just below the greater cornu of the hyoid bone, and 
passes inwards to the thyroid gland in a tortuous course; it i» 
at first superficial, lying in the triangle formed by the eterncH 
mastoid, digastric, and omo-hyoid muscles. 

Operation, — The head being placed in an extended position, an 
incision of an inch and a half is made along the internal border of 
the stemo-raastoid, the centre of which corresponds to the great 
cornu of the thyroid cartilage; the skin and platysma being 
incised, the Bterno-mastoid is drawn outwairls, exposing the omo- 
hyoid muscle, internal jugular vein^ and primitive *i\ix<:i\\^ ^skVsss^\ 
the artery lies between these veaada mi^ \}i\^\q>^ q'I ^iofc '^^^^^'^^^ 
, bodff Bad ia readily ligated. 
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l^nenal Artery- — ^lie lingual artery ia the second brancK of the 
oxtornal carotid ; it arises just abo\^e the superior tliyroid, ascends 
to the great cornu of the hyoid bone, runs parallel with the greater 
cornu^ and passea directly to the base of the tongue, 

Ope.Tatwn.-^{^\g. 73,) The head is turned to the opposite side, 
an obUque iuciaion is made, an inch and a half in length, a httle 




above tlie body of the hyoid bone, and parallel with it, near the 
median line, and curved backwards, outwards, and downwards, 
parallel with the Bupexior border of the great cornn of the thy- 
roid cartilage ; the fluperficial parts being divided^ the finger car- 
ried into the wound recognises the direction of the great cornu 
and divides upon it the aponeurosis which covers the deep parte; 
this exposes the digastric muscle, the submaxillary gland, hypo- 
gloflsal nerve, and stylo-hyoid muscle, at ; the great cornu of the 
hyoid bone is now isolated, and the fibres of the hyo-glossus mus- 
cle, which are attached at thia point, come into viewj this muscle 
ia divided at the superior border of the great cornu, is drawn 
upwards and backwarda, and the artery, is found behind it; the 
needle should pass from below upwards, * "*^ 

Malgaigne'a method {Bernard and Hueite) : — -lat. Having recog- 
nised the position of one of the greater cornu a of the hyoid boDe, 
make an incision about an inch in lengthy parallel with, and about 
two lines above it, through the skin, cellular tissue, and platysma ; 
2d, This incision will expose the lower border of the submaxillary 
gland, on lifting which slightly, the shining tendon of the digastric 
will bo recognised ; 3d. Less than a line below this lies the great 
h}'poglossal nerve, and at the distance of a line below the nerve, a 
trausvcrae incision through the fibres of the genio-hyo-glossus 
muscle, will certainly expose the artery, which, in this situation, 
Is accomjmnlcd by neither vein nor nerves. 

j^^eijti Ariefy^ — (^^g^ 74.) This artery ^asa&m o^ai ^<& X^^H^st 
^Wj at the anterior border of tbe mass©l<jT mMade, a ; \\,\v^a ^TiVJoa 
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TOstemrij and in a groove which is recognised at the junction of 
the posterior third with the anterior two-tldrds of the body of the 
bone ; the facial vein lies on the outer side. 

Operation. — The pulsation of the artery bein^ recognised, make 
an incision an inch in length, along the course of the vessel as 




already given , tl^ough the skin, fascia, and platysma; the wound 
being separated, and the fibrous tissue divided, the artery, c^ ia 
exposed, and the vein, h, and m&saeter mnscle, a, are drawn out- 
wards, and the needle passe d. 

^Teinporal Artery, — (F\g. 74, upper part.) The temporal 
artery runs upwards towards the temporal region from its origin 
at the condyle of the jaw, in front of the concha ; two inches above 
the zygoma it divides into the anterior and posterior branehea. 

Operation. — Recognising the position of the artery by its pulsa^ 
tion, at a point a little above the zygomatic arch^ and in front of 
the ear, an incision ia made through the skin, an inch in length, the 
f deoae cellular tiasue is divided on a director, the artery, a, exposed, 
' «nd the needle passed from without inwarda. to avoid the tempo- 
ral vein, &, and the auriculo-temporal nerve. 

Occipital Art«ry. — The 4Decipital arises from the external caro- 
tid, opposite the facial, as*x^nda to tW?t^Mife\iftV^fe^vi.^v<iV\'sx\%^vir4fe 
process of the atlas and tbe maalo\d T^TOWBia^ «».^ '^^Ka*ss» \s^ ^ 
tlw occiput; it may be ligated— 
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1 At its OnTOrN. — The artery ia hero covered by the stylo- 
hyoid and dijj^iwtric niii«cle.s, and the hypoglossal nerve winds around 
it from behind for wards. 

Operation.— An incision is made along the ianor horder of the 
Btcrno-mastoid muselOj two inehes in length, at the ang^le forraed 
by this muscle and the digastric; the deep fascia being carefully 
divided, the artery ia exposed and isolated, the nerve being care- 
fully protected. 
II. Behind the MASTom Paoo^sa, — (I'ig. 76.) TEe artery poasefl 

upwards, in a tortuous direc- 
tion, bcliind the mastoid pro- 
cess,, upon the occiput; it is 
covered by the sterno-maa- 
toid and splenius muscles. 

Operation. — ^An incision is 
raade one inch long, half an 
inch behind, and a little be- 
neath the mastoid process, 
obhquely upwards and back- 
wards; the Bkin and aponeu- 
rosis of the stern o-raastoid 
muscle, c, are divided, as 
also the splenius muscle, 
through the whole length of 
the wound ; the finger now 
discovers the pulsations of 
the artery, a, a little above 
the oblique muscle, 6, and it 
is isolated from its veins. 
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AUTBHIKS OF THM I.OWKR tSXfBEini'riBS, 

I>or«a1tB F^dlti Artery ,^ — ThiR artery terminates tho anterior 
tibial^ and runs in a line drawn from the middle of the intermal- 
loolar space, measured from tho extremities of the malleoli, to the 
space hetwecn the first metatarsal hones; it is covered by the 
integuments, fascia, and innermost tendon of tho extensor brcvia 
djgitorum; on its inner side is the extensor proprius poMicis, and 
externally, the inner tendon of tho extensor longns digitorum ; it 
has two veins, and on ita external aspect is tho anterior tibial 
nerve. 

Operation. — (Fig. 76.) An incision ia made two inches in length 
on the hno indicated, being parallel to the external border of the 
ietidon of tho cxtf-nBor propriiis poUicis muscle, c; the skin and 
deop fascia are divirlcMl on a director, tmd the internal division of 
ilte cfxt^fjsor bnms digitorum, <», ia drawn outwards, exposing the 
iP^flO/ ^/ ^"d its accompanying veviis^b; iVie m*.TNe'\aK-c>^\Q wiV 
ff'^/ the needle m passed from wit\uTi oulwarda. 
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AETEEIES OF THE LOWEB EXTHEMlllJlS. ^^^^| 

AnCertur Tibial ArCory,— The anterior tibial artery emerges " 
upon the ant^^rior part ol'ttie kg, at its upper part, throngli the in- 
terosseous membrane, and passes ^^m 
down to the ankle^ in a line drawn / I ^Hl 
from the mner sido of the tibiila \ / ^H 
to a point midway between the / / ^H 
two malleoli; it may be ligated / La \ ^H 
at any point m its course, ^M--^^ j&JBt Li'"^ ' ^ ^1 

I. In its Lower TEiRn.--Tbe " — ^r-^;:^^^ J ^|' 

artery is covered by the integu- Ta«iL 

meats and fascia^ and is crosaod 
by the extensor propriua pollicisj 
it lies at first between tlio tibialis 
anticua muscle and the extensor 
proprius pollicis^ the latter mus- 
cle crossing to the inner side ; the 
artery lies between the tendon 
of this muscle, and that, of the 
extensor longns digitorum ; it ia ^&^- 

accompjinied by venfl3 comites, Niiw j 

and the anterior tibial nerve, 
which here lies to the outer side, ^'^* ^*- 

Operation^ — The leg being placed in a horizontal position the 
foot ia extended^ and the tibialis anticua 'muscle recognised; an 
incision is made along the external border of that muscle, on the 
line already indicated, three inches in length, but not extending to 
the annular ligament; the deep fascia is carefully incised on a 
director, the space between the tibialis anticus and extensor pro- 
prius polhcis is found, and the two muscles separated with the 
index finger; the foot is now flexed, and the artery exposed, 
resting on the tibia, with the nerire auperfieial to it; it is isolated 
from the two veins, and the needle passed from witlun outwards, 
the nerve being drawn inwards. If tfio incision falls between the 
extensor proprius polHcia muscle, and the extensor commnniB 
digitorum, the ligature may still be applied. 

II. In its Middle Third, — The artery is covered by the skin, 
Buperficial and deep fascia; on the inner aide it has the tibialis 
anticus muscle, and on the external the extensor longua digito- 
rum and extensor propriua poUicis, 

Operation. — (Fig. 77.) The limb being placed as in the former 
position, an incision is made three inches or more in length, in the 
course of the artery, through the integimient; the septum in the 
deep fascia uniting the two muscles ia recognised by a white line; 
this is divided longitudinally, and also by a crucial incision ; the foot 
is flexed to relax the muscles, and the wound being separated by 
drawing the tibialis anttcuB, h, internally, and the extensor longua 
digitorum and extensor propriua poV\idfe^ ^iA.(iYt^^^, ^^^^wss:.Sa» 
met with mote superficially lUvxn \\ie Bit\£x^, d.^^\NiQ.^V2»"*'^^^'»«=-»^% 
the needle ia passed from witMn OMlyr^tOka. 
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>'»ierior to the inner edge of the tibia, and 
integuments are divided, the deep fascia, a, 
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little lower 

: a curved incifflon one-third of an inch behind the pos- 
ter of the external malleolus. 
}iattitm3. — At this part of the leg the anastomosis of large 
of the internal saphena vein are numerous, and gene- 
Iranflverscly; these may be brought out by compress- 
or the vein aboYC, and thus be avoided, at least in 

ITS Middle Third. — ^The artery lies superficial, running 
Uul With the inner border of the tibia, fi:om which it is sepa- 
* by ili« flexor longus digitorum j it is covered by the inter- 
d«.^r of the soleus; it hasTenss comites, and the posterior 
[ nerve is on its inner side. 
ffnitirm,—{F\g. 79.) The 
I iji plojceci as in the last posi- 
r and &tx incision made three 
B8 in length, three-fourths of 
laeh posterior to the internal 
dcr of the tibia ; the integu- 
'aicnt and deep fascia being di- 
► vidud, the fofc border of the 
( gagiifir^cnemins, d^ ia seen and 
[drawn backwards^ exposing the 
[.goleutf ; the fibres of this muscle 
1 should be divided on a director; 
[the artery is now felt pulsating 
[ abou t an inch from the margin 
of the tibia; the pearl-colored 
deep aponeurosis which overlies 
it is divided, and then the mus- 
cles relaxed by the position of the limb ; the artery, c, is isolated 
from its veins, b, the nerve being pteasfc^ \^ >ilcka avi\sKAfc\ S^s^a^iRj^ 
die ia passed from without in^axda. 
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a finger's breadth posterior to tlie inner edge of the tibia, and 
parallel with it ; the iuteguraentfi are divided, the deep fascia, a, 
raist^d on a director, 
and a small mass of fat 
opened, which will ex- 
pose the artery, d^ and / jA--i » 
the ventB cbmites, & 

and the posterior tibial '/ '^^ — "'^^izM- \— - <* 

nerve, h; the sheaths 
of tendons should bo 
care folly avoided j it 
Bhould be noticed that 
the artery sometimes 
lies anterior to the in- 
cision here given. 

The artery may be Fia. 7a. 

ligated a httle lower 

by making a curved ineiaion one-third of an inch behind the pos- 
terior border of the external malleolus. 

(]mn.'plim>tion&, — At this part of the leg the anastomosis of large 
branches of the internal saphena vein are nnmeroua, and gene- 
rally run transversely j these may be brought ont by compress- 
ing the trunk of the vein above, and thus be avoided, at lesst in 
part 

IL In its KmoLS Third.^ — The artery lies superficial, running 
parallel with the inner border of the tibia, from which it is sepa- 
rated by the flexor longus digitorum* it is covered by the inter- 
nal border of the soletis ; it has venae comites, and the posterior 
tibial nerve is on its inner side, 

Operahon.— (Fig, 79.) The 
limb is placed as in the last posi- 
tion, and an incision made three 
inches in length, three-fourths of 
an inch posterior to the internal 
border of the tibia ; the integu- 
ment and deep fascia being di- 
vided, the fore border of the 
gastroenemius, c?, is seen and 
drawn backwards, exposing the 
sole us ; the fibres of tliis muscle 
should be divided on a director ; 
, the artery \% now felt pulsating 
' about an inch from the margin 
of the tibia; the pearl-colored 
deep aponeurosis which overUes 
it is divided, and then the mus- 
cles relaxed by the position of the limb ; the artery, c^ ia iaobsA^^ 
from its veins, h^ the nerve being pTGes^i U> ^Xva cvNi\^^^\ Kisafc^^tssf j 
dl& JB passed from without iuwEtidft, 
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III. In its Upper Third.— The artery lies deeply between the 
tibialis anticus and extensor longua digitorom ; tliose rausdes hav- 
ing their origin in part from the 
deep fesciaj the intermuscular sep- 
tum is noi easily recognised^ nor 
are the muscles reswhly separated. 
Operattan, — The Urab being 
turned inwards, the footextended, 
take as a guide the line already 
giveUj or a point ten Imes to the 
outer side of the spine of the 
tibia, and make an incision about 
four inches in length through the 
integument; the deep fascia ia 
divided with a cnieial incifflon to 
allow of its complete separation j^ 
the intcrmuRcular septum is no' 
sought ibr, and may be recognised, 
1. As the first intermuscular space 
from the tibia ; 2, On pressure from within outwards the resistance 
of the other muscles; 3. At the lower part of the wound the 
white hue of the muscular interspace is more marked ; the foot 
being flexed, the muscles are separated with the index finger, and 
the wound held apart, tlie artery is exposed with its two yeins and 
nervc^ the latter being outside; the needle is passed from without 
inwards. 

Modifications. — Chassaignac makes an incision commencing three 
fingers' breadth below the head of the fibula, four fingers' breadth 
in lengthy in a fine running from the anterior border of the head of 
the fibula to the anterior border of the internal malleolua ; Lisfranc 
extends the incision from the external side of the crest of the 
tibia upwards and outwards, terminating an inch from the crest of! 
the tibia superiorly. 
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Posterior TiMal Arterj^, — The posterior tibial, a branch of the 
popUteal artery^ extends from the lower border of the popliteus 
muscle^ in an obHque direction, from without inwards, to the annu- 
lar ligament ; its course is in a line commencing in the centre of 
the popliteal space and terminating behind the internal malleolus; 
it may be ligaled — 

I, In its Lower Third. — ^The artery passes down behind the 
internal malleolus^ running at first parallel with the tendo-achillia, 
and then midway between the internal malleolus and the tuber- 
osity of the os calcis; it is very superficial, and is in relation ante- 
riorly with the tendons of the tibidis posticus and flexor Ion 
digitorunij and posteriorly with the posterior tibial nerve j it 
renm comites, 

C^p^rafion. — (Fig, 7B,) The leg being p\Bucei on \l?. 
P^ct, the foot Hexed J an incision ia ina-do two mc\ie^m\^Ti^043^ 
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A finger's breadth posterior to the inner edge of the tibia, and 
parallel with it ; the iategaments are dividedj the deep fasciaj a, 
raised on £l director, 
and a small mass of fat 
opened J which will ex- 
pose the artery, d^ and 
the venue comitee^ c, 

and the posterior tibial '/ '^ ■ MM M^ — ^ a 

nerve, b; the Bheatha 
of tendons should be 
carefully avoided ; it 
should be noticed that 
the artery sometimes 
lies anterior to the in- 
cision here given. 

The artery may bo fio. 7S, 

ligated a httle lower 

by making a curved incision one-third of an inch behind the pos- 
terior border of the esternal malleolus. 

Complications^ — At this part of the leg the anastomosis of large 
[ches of the internal saphena vein are numerous, and gene- 
_ ly run transversely ; these may be brought out by compress- 
ing the trunk of the vein above, and thus be avoided at least in 
part 

n. In its MfODLE TfliRD^^The artery Ues superficial, running 
" parallel with the inner border of the tibia, from which it is sepa* 
rated by the flexor longus digitorum ; it is covered by the inter- 
nal border of the &oleus \ it has venic comites, and the posterior 
tibial nerve is on its inner side. 

Qpcmeion.— {Fig. 79.) The 
limb is placed as in the last posi- 
tion, and an incision made three 
inches in length, three -fourths of 
an inch posterior to the internal 
border of the tibia ; the integu- 
ment and deep fascia being di- 
vided, the fore border of the 
gastrocnemius, d, is seen and 
drawn backwards, exposing the 
Boleua ; the fibres of this muscle 
should be divided on a director ; 
the artery is now fcdt pulsating 
about an inch from the margin 
of the tibia; the pearUcolorcd 
deep aponeurosis which overlies 
it is divided, and then the mus- 
cles relaxed by the position of the limb 
from its rein^ 6, the nerve tKslng pTeefefc^ 
die ia passed from without inwarda* 
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Modijjmtlons. — Lisfranc makes an oblique incision^ from tlie bor* 
der of the tendo-achillis, to the inner border of thx:! tibia, 

CompHcatwns. — The tendinous fibres of llie soleus are liable to 
be mistaken for the deep aponeurosis; if there is doubt as to the 
anatomical relation of part^ owing to the size of the umsclee. the 
incision should be freely enlarged ; anomalies in the origin of the 
artery are sometimea met with ; large branches of the aoleua are 
liable to be confounded with the posterior tibial, 

IIL At its Upper Third, — The artery here bee yerj decp^ 
being covered by the tibialis posticus, the deep aponeurosis^ the 
Boleua, and the f^aatrocnemiua. 

Operation. — The following (Bernard and Buette) is Malgaigne*a 
method : — 1st* At a distance of two-thirds of an inch from the 
internal border of the tibia make an incision at lea,st foiu' inches in 
length, through the integumeiitB and deep ffisuia; 2d. Carrying the 
index finger into the wound, detach and push outwards the inter- 
nal head of the gaatrocnemiua^ and divide also the attach me nta of 
the aoleua, thus exposed, from the posterior surface of the tibiaj 
3d. Wlulst an aBaistant keeps this mtiacle held backwards and out- 
wards with a blunt hook, divide the deep layer of aponeurosis upon 
a director, and search for the vessel immediately beneath ; 4th. 
Detach the artery, and pass the ligature beneath it with the artery 
needle. 

Modifirations, — ^Mancc directs the division of the soleus muscle 
through its entire thickness, at least one inch from the internal 
edge of the tibia, the wound is gently separated, the anterior apo- 
neurosis of the muscle, a thick, pearly layer, is recognised^ and 
incised the lengtli of the wound ; Guthrie advises to make an incision 
of six or seven inches in length perpendicularly through the calf. 

Peroneal Artery.^The peroneal arises from the posterior tibial 
and runs along the inner border of the fibula to the outer side of the 
OS calcis ; its course is marked by a hne drawn from the posterior 
part of the head of the fibula to the external border of the tendo- 
achillia, at the malleolus; it is ligated just below the middle of the 
leg. 

Operation. — The foot being extended, make an incision, two or 
three inches long, one or two lines beliind the external edge of the 
fibula and parallel with it ; if the aoleua is met with^ it must be 
separated from the fibula and drawn inwards; the edge of the 
bone being now exposed, the attachments^ of the flexor pollicis pro- 
priua to its posterior surface are separated, and the aitery > found 
at its internal aide ; the muscle has a strong aponenrosis on ita 
anterior surface, which must be divided, aa the artery Uea under it. 

Popliteal Artery* — The popliteal artery extends from the open- 
/V?^ in the adductor magnua to the lower border of the popliteus 
muscle, in nno bliq uc dl r ec ti on , do w nw arda ai\d ouUv at div. "E\vsi last*^ 
^micAl rehtiona of parts in the pop\iiea\ BpacQ iwei aa ^QJftG^%\— ^\i«^ 



M 



■ (iTftirnnl 



AUTERIES OF TDE LOWER EXTKEMITIES. 



me, ^ 



I 



I 



external saplienous vein runs perpend ienlarly in the median line, 
and iu the mirldle of the popliteal space perforates the deep fascia j 
then suicend!^, winds around the popHted nvrve, and empties into 
the pophteal vein. It is accompanied by the external saphenous 
nerve, from which it is separated hy a process of the deep iasci» j 
the popliteal nerve passes down the middle of the popliteal space, ^| 
baneath the deep fascia, superficial to, and on the outside of the V 
popliteal vessels, &om which it is separated by adipose tissue ; it 
pves ofif the external saphenous and the peroneal nerves ; the pop- 
liteal artery is covered in its whole course^ and crossed at the mid- 
dle of the popliteal space, by the popliteal vein, the direction of 
which is vertical j the artery always beneath the vein, is somewhat 
internel to it above, and external to it below; the vessels are 
covered superiorly by the belly of the semi-membranosus j below 
they pass between the two heads of the gastrocnemius. They 
are connected together, throughout their course, by dense cellular 
tissue, which renders their separation difficult. It may be ligated 
in the following places : — 

L Below the Internal Gokdyle.— (Fig. 80.) The following is 
MarchaVs method: — 
The patient is placed 
on his back, the limb 
flexed and lying on 
the outer side * the sur- 
geon, standing on the 
outside, feels for the 
internal side of the 
muscular mass bound- 
ing the popliteal space 
internally and below, 
makes an incision, h, 
two and a half inches 
in leng^th, from above 

downwards, from without inwards, and from behind forwards, 
along the edge of the internal head of the gastrocnemius, a, to 
within half an inch of the' int<3rnal border of the tibia ; care is 
taken to avoid the internal saphenous vein.^; the aponeurosis is 
divided a little further back than the skin ; the finger is introduced 
to break down the intermuscular septum, the leg being flexed on 
the thigh to relax the muscles ; at the bottom of the wound is seen 
the nerve, e, to the inside, the artery, d^ and the accompanying 
vein, c, drawn outwards, 

II. Ik its Lower PoRTiON.^CTig. 81.) The patient is laid on 
his face^ the leg extended, and an incision made through the inte- 
gument^ three inches long, slightly on the outside of the median, 
line ; the external saphenous vein, / which lies under the skin, ifl 
carefully avoided ; the fascia, a, is divided, and the coAlula-t svvtvsUsss^ " 
in the space between the two teadft oi V\ifc ^\^»^\^^\ltxa^xi^.'^ft.^« 
rated with the finger, exposing t\ie ^o\\^\l^^ wsiTX^^t^^Cfefc^ 
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and most external, the artery, d; the nerve and Tein are drawn 
inwards, and ihta needle is pas^sed from witlijn outwards. 

Ill, In its Ufi'er Fakt.^ — Thy patit^nt is placed in tho same 
pofiifcion as latit given j an incision m made tlirot) inches in leogtli^ 

Gonimenclng at the inftTior third 
of the thigh, and passing along 
the posterior margin of the semi- 
merabranoBua muscle; the skin 
and fascia being divided, the cel- 
lular tissue is separated with the 
director and finger; the leg is 
now flexed, and the nervo first 
appears, then the vein to its in- 
side, and lastly the artery; the 
needle is passed from within out- 
wards 

Femoral AWery- — The femo- 
ral extends from Poupart*s hga- 
ment to the tendinous opening 
in the adductor magnus muscle, 
at the junction of the middle and 
lower third of the thigh, in a hne 
drawn midway between the anterior superior spine of the ilium, 
and the symphysis pubis, and the inner side of the internal condyle. 
A ligature may he applied at any point, but it is generally tied^ — 

I. At rra Inferior Part* — The artery at this point enters a 
fibrous shCath, formed by the fibrous bands which extend from the 
vastus internua to the adductor magnus and longus, having over it 

tlie sartoriua mus- 
cle, faaciaB, and in- 
teguments. 

Operation,— (Fig. 
82.) The thigh is 
flexed on the pel- 
vis, and the leg on 
the thigh^ and the 
limb rests on its 
external surface ; 
an incision is made 
three inches long 
on the out-er mar- 
gin of the sartorius 
muscle, if recog- 
nised, or on the 
line above given; 
the skin being di- 
Vu\p.tl^ tKe sarto- 
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^oa, e, recognised^ and the fascia, a, dWidtM^ m\ b. t5aici:U^T^\NSQ\v5wsa 
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V within its externnl border j the mtj^le is drawn bnckwards and 

■ the post^»rior part of its aheatli divided ; the space between the 

■ vastus internus and adductor magnn>5 i« now recognised, which 
contains the canal of the artery; this canal^ 6, is laid open on a 
director, and the artery, d^ exposed, with the vein on its inside, and 
the saphenous nerve on the outside j tht vessels are united by very 
dense cellular tissue, and great care is necessary to isolate tlie 
artery ; the needle is passed from without inwai'ds. 

II. At its Mi dole Portion, — The artery iw covered by the skin, 
superficial and deep fasciae^ and sartorius, and is contained in a 
llbrous canal ; the leinoral vein liofi on the outer and posterior j^m'i 
of the artery, and the long saphenous nerve more externaUy. 

Opera twn.— 'The hmb is placed in the position above described, 
and an incision three or four inches in length is made at the nud- 
dle of the thigh, on the hnc given, or on the inner border of the 

ISftrtoriiifl muscle, its upper extremity being six lines, and Qie lower 
two lines from tli^ internal border of that muscle ; care being taken 
to avoid the internal saphenous vein, the course of which is made 
apparent by compression above ; the sartoriua is exposed by divid- 
ing the fascia lata, and drawn outwards, and the fibrous connexion 
between the vastus and adductor muscles is exposed and divided j 
the sheath of the vessel now appears and is opened, and the nee- 
(tte passed from within outwards, avoiding the vein and long 
^j^honoua nerve. 
III. At its UrrEa Portion.— The artery lies in a triangle 
formed by Ponpart's ligament above a^ its base, the 8art^5^m3 
externally, and the adductor brevis internally, and known as 
Scarpa*s spac^e; the artery is very superficial, being covered by 
integura^t, the superficial and deep fasciae^ and lymphatic glands j 
the vein is on the inner and shghtly posterior part. 

Operation. — (Fig, 83,) The artery is tied near the apex of the 
gle; the thigh is 
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Hghtly flexed on the 
body and abducted, 
and placed on it^ ex- 
lernnJ aspect; an Inci* 
sion is made commenc- 
about four inches 
Dw Pou part's Lgar 
ment, along the inner 
margin of the sartorius 
muscle, ttiree inches 
in length; the saphe- 
na vein, first made 
prominent by presBure 
above, is left to the in- 
ner Bide ; the fitseia 
\]iU% tf, 13 diV'/Vied, the aartoriu&,b,ex.poft<i^«a^^ta?H'^^'*^'c«^^v 
th&BJwuLli ofthe veiMjela becomes ap^wfeiiV*. ^\^fe^a^%v^^^«^^*^'^*^^^^ 
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18 recognised by itwS pulaations ; the gbeath is opencfl to a siifiScient 
exttuit to pass the needle, which is cautiouslj done from within 
outwards to avoid the veinj c; Ihn point of the needle shouM be 
kept close to tho arteij, dj aa the vein lie& closely on its inner and 
poBtorior aspect. 

CofnpJkatvnis.—J^ the sap hen a vein ia wounded, comprcBBJon ia 
sufficient for it^ treatment; if the incision falls upon the sartoriuB, 
this must be drawn a»*^ide, 

IV. liKNEATn Poijpabt'b Ligament. — The artery is superficial, 
being covered by the Bkin, superficial and deep faficia?, and lym- 
phatic glandsij the vein lies on its inner Ride, and the anterior eru- 
ral nerve half an inch to Hr outer Bide ; the vcsBcla lie in a canal 
formed by tlic parting of the two layers of the fascia lata, and are 
separated by this septum. 

Ojie}'ation, — The pulsations of the artery being recognised, mid- 
way between the 
anterior miperior 
spine of the ihum 
and the pnbes, 
incision is mad< 
two inches in 
length, over the 
artery^ commenc- 
ing at the crural 
arch: the Bkin and 
cellular tissne are 
divided, the fascia, 
a, raised on a di- 
rector, and the 
sheath exposed ; * 
this m opened, tho 
vein, c, drawn inwards, and the needle passe 1 around the artery, 
h^ from within outwards, hgating it above tht^ profunda femoria. 
Porter makes the incision parallel with Poupart's ligament. 

Complications. — In pcrsone of ordinary flesh, tJie fold of tho 
groin corresponds exactly with Poupart's ligament, but in those 
who are very fleshy the fold is somewhat below Poupart's liga- 
ment; and should this be taken as the guide to the commencement 
of the incision there would be danger of applying the ligature just 
below the origin of the profunda. It m advisable to bring the hga- 
ment into view before the ligature is apphed, and pass the needle 
a iinger's breadth below. 

Kartc^rnal Iliac Artory, — Tho external ihac, about fotir inches 

in leni^thj papses obliquely downwards and outwardn, from tho 

sacro-iliini Bymphyeia to Poupart's ligament, in a line drawn from 

i/jty Je/l Me of the umbilicus to a point midway between the ante- 

^€>rfiipGnor spine of the ilium and \Xm symplv^ftvs \i\\\nft'^ W tivk^ 

Heated in any part of itB course ^ es^cftpt Tie&t \\a m^^t wA, 
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lower extremities, 
upper portioD it 



Its anatomical relations are (Fig. 86) :■ — In its 
has in front the peritoneum and intestinefiL 

• and near Poupart's ligament the Epermatic vessels, genito-crnral 
nerve, circumflex iliac vein, lymphatic vessels and glands; exter- 
tiallj, the psoas magrms, m, from which it is separated by the iMac 
fascia; internallj, the ext45mal iliac veinj below, and curving 
along its aide, the vaa deferens j behind^ it rests above upon 
which gradudly passes to ita internal 



bac vem, 



The patient being placed in a recumbent 
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the external 
Bide. 

Operation.— (Fig. 85.) 
position, the abdo- 
tnin&L museles relaX' 
ed, an incisloa is 
made three or four 
inches in lengtli, 
commencing about 
an inch and a half 
within the anterior 
superior spine of the 
ilium and on a level 
with this process, and 
extending io a curv- 
ed direction down- 
wards and inwardR^ 
nearly parallel with 

Poiipart's ligament, and terminating an inch and a half above it, 
just ouUide of the external abdominal ring ; on the left side it will 
hot found convenient to commence the incision internaDy, at the 
external ring^ and carry it upwards and outwards to the point 
indicated within its anterior superior spine ; the integuments and 
fascia are incised and the Huperficia! epigastric arteryj if divided^ 
tied; the aponeurosis, c, of the external oblique muscle is now 
exposed and divided on a director; in the same manner the fibres 
of the internal oblique and trans versalis rausclcs^ a, are divided 
until the transversalis fascia, recognised by its white, opaque 
appearance, is exposed ; this membrane is cautiously opened and 
incised on the director j the peritoneum, rf, is now exposed and 
carefully detached from the iliac fosaa^ and pushed towards tiie 
pelvis J the art43ry, fr, is readily felt pulsating at the bottom of the 
wound, along the inner border of the psoas muscle, the vein being 
OQ the inner aspect, the genito-crural nerve external j the sheath 
is opened and the needle insinuated beneath it, from within out- 
wards, to avoid the vein. 

Modijirations, — Abemethy made an incision in the course of the 
arti'ry (Fig, 86, a), three inches in length; Cooper made a curved 
incision (Kig. 8G, v). commencing a little above the spine of the 
ileum, and terminatmg a httle above th(imtfevu%1^4^^^'»^NR.>«\^e^- 
DMi Hug; Bogroa made an incleion ^¥\tt.^^,"B>j, Ycv^2li» ^^Nx^ "^"^ 
Upnoe botween tho anterior superioT ft^e>, wi^\:toR vjW^^'*^'*^''^^'^^'*' 
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UiG finger may bo pasaod inlo tbe in tern at riiig along the spermiitic 
vosstils, and tlio iliac fkscia riiised m this mannc?r. 

EpliettJitrlc' Artery, — This artery (Fijjf. 8f*, o), oriaes from th 
fore jmrt uf tlie external ihac ftbovu Poupart's h^ament; it at fir 
dcBcendB, ihvn pas«t8 obliquely npwardw and inwards betwet^n the 
peritoneum and the trans versalis fancia, in a line drawn from the 
middle of Pouparfii ligament to the umbilicus; it Wm behind the 
inguinal canal, and to the innt^r side of tbe internal abdominal 
ring; it has two veinn nearly to itB origin. 

Operation, — The incisions in the lat^t operation, but not so lonej, 
are cqiuilly adapted for ligating thia artery ; tbe s^iKTmatie cord la 
first sought for, and being raised, the in nor border of the iDiernal 
ring is expowed; the ring is dilated with tlie end of tbe finger, and 
beldnd the layer of transveraalia fascia eonstiluting ils border, tho 
artery is telL 

Coinmon Iliac Arterj-.— (Fig. 8G.) The commtui iliac, d, two 
inches in length, passes from tbo hi bu cation of the alulouunal aorta^ 
on tbe lel\. side of the l>ody of the fourth hnuliar vertebra, a point 
corresponding with the lefl; side of the unibilicuSj on a level with ft 
lino drawn from one eriHta ilii to the other, downwarda and outwardi 
along the margin of the pelvis to the Kacro-diae synchondrosis. 
The artery npon the right side is longer than that upon (lie left, 
and has in front, the pcritoncnm, and at ity |ioint of division^ the 
ureter: bebind, the accompanying vein, .t, is partly external above, 
but below it hea behind and slightly internal; on the outer Hide, 
tbe common iliac vein above, and tbe j)Koas muscle, m, below. The 
left, common iliao haa tbe reetnm and Huperior bremurrboidal artery 
in front, the left common iliac vein internal and |>artly beneath, 
and the psoas magnnH externab 

Opemtion. — (Fig. BG.) Tho patient being placed on the baek, 
inclining to the opposite side, an indsion, r, is made commendng 
just unlerior to the extrennty of the eleventh rib, and carried 
downwards, otic and a half inebes within tlie anterior superior 
gplne, and tcrnunating just above tho internal ring by a nbarp 
curve upwards and inwards of an inch; the entire lengtit being 
about seven inches; the integuments and snperiicial fa*«cia are 
divided; then the three abdominal nniscles are uicised and divided; 
the fnwia transversalis, eauliously raif*ed from the peritoneum, 
first at the upper part of the wound wln're tho union is slightest^ 
the peritoneum is now gently elevated and pressed inwards from 
tho iliac fossa towards the jielvis; tho pulsations of the external 
iliac, F, are brst recognised, and the finger carried upwards along thia 
vessel reaches tbe common trunk ; the nreter, ii, in front is carufuEy 
pushed aside, and tbe needle passed trom withui outwards. 
fhrnjifitrtiiofiS. — 7'Jicre is great danger of lacerating the peri* 
iOiwuin, bath hi tho act of Hcpiualm^ \t ixvAw V\\g \i^T\^Nftv%ssi^% 
w?/^ and in raising it from tho iVmc toaaav ^ &xo\^ ^<i ^feV* ^e*sw- 
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dent the trans versalis faacia should be first raised high up in the 
woundj where the Attachments are the BHghtt^Bt; to avoid the 
second^ the peritoneum, with the inclosed bowels, o, should be raised 
on the palms of ml assistant atandiDg upon the oppogite side of the 
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patient, while the surgeon gently BeparRtes with hia iingers i5l 
attiichments ; if the operator work too deeply into the iliac foseA, ] 
ho may get behind the psoas, instead of in front. 

Modifications. — Mott carried hia incision five inches, commencing! 
above the external ring, passing in a curved direction, half an inch 
above Poupart'a ligament, upwards, a little above the spine of the 
ilium I Cranipton made an incision soveral inches long from the 
geventh rib, downwards and forwards, curved outwards, to the 
front of the spine of the ilium; Dumricher makes an incision from 
just above the anterior superior spine towards the uml)ilicu.s, nearly 
to the sheath of the rectus; other modifications are immaterial. 

At^omlnal Aortit. — This artery lies in front, and a little to the 
left aide of the bodies of the vertebrae, having the vena cava on its 
right side, the sympathetic nerve on its left, and behind, the left 
lumbar veins ; it may be hgated about one inch above ita bifurcii- 
tion. 

Operation. — The abdominal aorta can be exposed and eucoesa- 
fiiUy li gated by the operation above destiribed for the common 
iliac ; the artery being separated from the vein with the finger or 
a director, the needle pas^^od from lefl to right. Cooper made an 
incision along tlie linea alba, three inches in length, the middle oCj 
it on a level with the umbilicus^ but a liltlo to the led-^ tUt* i^^v« 
tonenm was opened, tho intCBtinGa\>uft\ie^«&v\«:^^^£vvL vstVex^ ^^d«j^ 
by lis puJsationBy the peritoneal co'^eim^ ^w& ViXtvXi^ '^^a-" 
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nail on the left, side ; the finger carried under the vessel, and the 
needle passed from lell to right. Murray made an incision from 
the extremity of the tenth rib downwards -^ix inches^ curving 
backwards to within an inch of the anterior spine of the iiiumf q, 
and leached the aorta from the side by raiding the peritoneum. 

Interna] iltac Art«rjr» — (Fig. 86*) This artery, e, is an inch and 
a half in length, extending from the Bifurcation of the common ihac 
downwards and forwards to the upper margin of the great sacro- 
sciatic foramen ; it is in relation anteriorly with the ureter, h, which j 
separates it fi'om the peritoneum; posteriorly, with the interna" 
ihac vein; it rests on the sacral plexus of nerves and the pyrifbrmis 
muscle ; on the lell the rectimi lies partially over it. 

Operation, — The internal iliac artery may be readily exposed and 
ligated by the method described in the operation on the primitive 
ihac* Stevens made an incision five inches long^ hali" an inch out- 
side of and parallel to the epigaiStric artery. li\Tiite made an inci* 
siou in a semicircular form, cojnmencing two inches to the left 
the umbilicus, and ending near the external ring^ seven inches m 
length, with the convexity towards the ilium. 

Gluteal Artery.' — This artery emerges from the pelvis, at the 
upper part of the great ischiatic notch^ above the upper border of 

the pyriformis muscles; it 
is covered by the gluteus 
maximus muscles, and is 
accompanied by two veins; 
a hue drawn from the pos- 
terior superior spine of the 
ilium to the top of the great 
trochanter marks the course 
of the artery. 

Opera Hon . — - (Fig. 87.) 
The patient placed upon 
his belly, the thigh extend- 
ed, an incision is made on 
the liue above indicated, 
four or live inches long; the 
cut is parallel with the fi- 
bres of the gluteus maxi- 
nius, which should be sepa^ 
rated^ and the linger intro- 
duced to detect the pulsa- 
tions of the artery ; the py- 
riformis and glut^uA mediuB 
muscles, the borders of 
which cover the vessel, arw 
separat^dj and the artery isolated ixom its \e\na \Mxd l\ift w^edb 
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Sciatic Artery *^The sciatic artery escapes from the pel via 
b^twcL-n thf pvriftjrmis and coc^^ygeus mu^lcB, and desct^tida in the 
iiiterval between the truchantur major and tuberosity of the 
ischium; it is covered by the gluteus maximui?, aud h accompanied 
by the sciatic nerve, and the vein wiiieh Uei3 to its posterior and 
inner aide ; the centre of a 
line drawn from the poste- 
rior superior spinous process 
of the Uium to the tuberosity 
of the ischium, marks the 
point of exit of the artery 
from tlie pehic cavity. 

OpcratioTh—{¥ig. 88.) The 
patient being placed upon 
the belly J make a vertical in- 
cisioHj two inches in length, 
the centre of w^hich fiiDs 
upon the point of emergence 
of the artery, as given above; 
divide the skin, cellular tis- 
sue, and the. fibres of the 
gluteus maximus; the artery 

IS found to the inside of the nerve, and must be carefully isolated ' 
from the vein. 
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Internal Padic Artery. — This artery, the smaller of the two 
terminal branches of the internal 
iliac, passes out of the pelvis 
through the great sacro-sciatic 
fonimen, internal to the sciatic 
artery ; it again enters the pelvis 
through the lesser sacro -sciatic 
foramen; it runs along the ramus 
of the iscliium and pubes, and di- 
vides into the arteries of the 
penis; it may be ligated at two 
points :— 

I, At the Greater Racuo-Scia- 
Tic Foramen. — In this operation 
the same incision is made as in the 
ligature of the sciatic artery ; the 
pudic is found a little internal^ 
accompanied by its veins and the 
pudic nerve. 

II. In the Perixeitm:. — (Fig. 
89.) The artery may be hgated 
in the perineum as it ascends the 

ramus of the ischium; a line drawn frOTa ^e \ii\^®tfi cJl SJsx'^i t^^^^qr.^ 
to the internal border of the tuber iac\i\\, TOa.tk% ^^ ^<ax«^tf!i ^'v 'Caa 
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artery. The patient being placed in the position for lithotomy, an 
incision two inches in length is made along the ramus of the pubes, 
near the arch ; by careful dissection the vessel is found along the 
inner border of the ramus, where it may be isolated and the liga- 
ture applied; care should be taken not to incise the corpus caver- 
nosum. 

IKmalls Penis Artery. — This arterr has been ligated by Dr. 
Hutchison, of Brooklyn, N. Y., Prof, of Operative Surgery in the 
Long Island College Hospital^ who gives the following description 
of the operation : — The arteria dorsalis penis is one of the termi- 
nal branches of the internal pudic. It reaches the dorsum of the 
penis by passing between the crura, and runs forward, through the 
suspensory ligament, in the groove of the corpus cavemosum, to 
the glans, distributing branches in its course to the body of the 
organ, skin, and prepuce. It is enveloped in the subcutaneous 
layer, and is accompanied by the dorsalis penis nerve and vein — 
the latter structures should be remembered in ligating the artery. 
My operation consisted in making an incision three-fourths of an 
inch in length, commencing two inches in front of the pubes 
directly in the median line ; the incision was carried through the 
skin and superficial lamina of the subcutaneous layer, when the 
artery was fully exposed. A small artery needle, carrying a liga- 
ture, was then passed around the artery, carefully avoiding we 
nerve, and tied* 



CHAPTER in. 
ON THE VEINS, 



T^iKfl may be wounded in the same manner as arteries^ but tbere 
is ]iiiis liability to sudci€?n and severe liiemorrha^e ; tlie largest veins, 
as tlie vena cava and suliclavian, have been lacerated to the extent 
of an in eh J and life has at ill been prolonj^ed for several hours. They 
have, however, but fuuble power of contraction, and haemorrhage 
lA more apt to continue in a passive njanner than when arteries 
are woundi-d. Wounds of veins heal very readily and with but 
elight acar^ thotip^h they are lacerated; the calibres of veins are 
much more seldom oblit-prated after wonnds than arteries, owing 
to the slu^^ish and even current of blood of the formerj and tlie 
rapidity with which the tissue of veins heals. 

Venous hiemorrbafj^e is readily sappressed by pressure, and unless 
the vessel is largo a (compress and bandage will prove sufficient to 
permanently arrest the bleeding. When large veins are partially 
divided the edges of the wound may be raised and inclosed in a 
hgature, applied upon its outside; union has fretpiently followed 
Biich treatment, and the calibre of the vessel has been preserved. 
ir a large vein is coinpletely divided, and firm pressure cannot be 
ruaiutained, ligatures should be applied^ as in similar wounds of 
arteries. 

Wounds of large veins made during an operation are liable to 
be followed by tlie entranco of air, and sudden syncojw. The fm- 

ar should be instantly and firmly pressed upon the patulous vein 

► prevent a further admission of air, and efforts at resuscitation at 
^ once undertaken. The patient should be placed in a recumbent 
position, with the head low, and feet high, to favor cerebral circu- 
lation ; the limbs chafed towards the heart; stimulants adminis- 
tered, and artificial respiration induced 



VARICOSE T£IPf§. 

Tlie treatment to be adopted for the cure of varicose veins 
depends upon the part of the l>ody where found. It is our purpose 
to speak here only of varicose veins of the legs. All rtwlutak ^tvL'^s*-- ^ 
ment ttlms at the obliteration ot i\vo \«i\^^v UwtC^^, ^^^ ^k* v-^^'^k^- 
thin ohjvvt the following* molhoda \iaNt^j\yiiViiv til^o^Vi'^"- 

mU IHns and iVeed^.— Bav&t pasae^ QW x^^^«^«i ^^^w^k 
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the vein, and a second perpendicularly tln-ough the vein under 
Lhe first needle, and upwards Ihrou^^h the vein ugain to the skin; 
a thread wiis tlien pa^ssed aroiuid their extremities as in tlie hare- 
lip Buture; Yelpeau passes the pin transversely under the vein 
without wounding itJS parietea, and secures it by the twisted 
suture; Fricke transfixcti the vein with the needle and allows it to 
act aa a aeton; Ericlisen lays a piece of wax bougie upon the 
* vein befbro applying the ligature ; Lce^ after three or four days, 
withdraws the pins and divides the veins aub- 
cutaneously ; Wood uses the neeclloa of the 
sis'X* of the ordinary hare-lip pin, one of 
which is first inaarted subcutaneously over, 
the sccorid, under the vein, both entering and 
emerging at the Mmo opening, and when 
inserted the extremities are twisted upon 
each other, producing constriction of the 
vein. 

Incmon, — The largest knot m laid open by 
imi incision of one or two inches in length, 
the cavity fiUed virith lint, and a compress 
and bandage applied ; the resulting inflam- 
mation extends sufficiently to obliterate the 
other varices; if varices exist above and 
below the knee, incision should be made at 
both points, 

iSedion. — Yelpeau directs that the vein be 
aised wdth the skin, by the surgeon and his 
isistant, a straight bistoury passed under 
it, and complete section be macle^ the wound 
filled with hnt and pressure applied; Brodie 
makes subcutaneous section by passing a 
email slightly curved bistoury under the vein 
and dividing the vessel on its withdrawal; 
the haemorrhage is restrained by compres- 
sion; when several hgatures are applied to 
veins the vessel may be divided between 
them ; Chassai^ac employs the ^craseur, and 
alleires that both haemorrhage and suppurativa 
phlebitis are thereby averted, 

Ej^ciHwn. — This ancient operation consists 
in laying bare the vein and dissecting out a 
portion. 

Ligature, — Home and Beclard applied the 
ligature directly to the vein^ by raisirfg a fold 
of skin transversely and incising it, and tlien 

dividing the vein above; Regnaud passed the p,Q ^ ■ 

Ug-atura under the vein w ith a needle, aud 
n/ac/a^ a roll of diachylon upon the ve«&<i\ 1 

mm the ligature firmly, Gagnoles propoaed to ^^Jaa ^Ja^Xi^itstoac^ 




_j 



VABICOSE TMKS. 



01 



I 



taDcously through a single puncture of the skin ; Yida] apphed 
ft metallic hgature; Levifl very ingeniously ptissed the jiietallic 
ligature under the vein and out on the opposite side, then re-enter- 
ing the needle through the same opening, he passed it above the 
vein and out at the opening where it first entered, thus making a 
subcutaneous ligature ; Ricord passed two silk ligatures, one above 
and the other below the vein, but both entering and emerging by 
the same opening, and the ends are then tied so firmly on each 
side ad to strangulate the vesseL 

Cauiefisatimi. — The caustics generally selected arc caustic potass, 
and Vienna paste, a mixture of cawstic potass and powdered hme, 
made into a paste by adding spirits of wine. Several pieces of adhe- 
sive plasterg having small openings, varying in size from a spht pea 
to a three cent piece, are placed over the most prominent parts of 
the Teasel ; the caustic is apphed and covered with another strip of 
plaster and allowed to remain from twenty minutes to half an hour; 
the dressings should be poultices to hasten the separation of the 
slough; if the first application ia cot sufficient to obliterate the 
yein, a second should be made. 

Compression, — Yarious instruments have been imveBted to make 
compression, but none have proved very efiFectual 

Injedions, — Immediate coagulation of the blood has been pro- 
duced by powerful astringents, as the perchloride and the persul- 
phate of iron, 'diluted with water; the fluid is tlirown into the 
Tein with Pravaz*a Sjrringe, or the hypodermic syringe (Fig. 90), 
now in general use. The iron being diluted with two or three 
|»art8 of water^ a hgature ia applied above the knee to distend the 
•veins below, or the patient stands erect a few minutes, three or 
lour drops of the preparation are drawn into the syringe, the 
amount being determined by the dots on the piston rod, an assist- 
ant compresses the trunk of the vein above the point of injection, 
the point of the syringe is then inserted into the enlarged vein, ana 
the contents inject<ed; to avoid all risks of the escape of coagula 
into the circulation, a compress should bo firmly bound upon the 
main tnmk of the vein ; the injection should be made in a number 
of places. 
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CHAPTER IV. 
ON AMPUTATIONS. 

AIIEP17TATI0N5 ly GEITEBAl.. 

AifPiTTATiOKS are perforrned tlirougli the sliafts of bones, or 
tlirough tlie joints ; the former are said to be in the conUnuiii/, and 
the latter, in the contiguity. 

Amiftutations In the Continuity. — There are several methods 
of shall iog the external parts to eover the stump in this opera* 
tion : — 

Circitlar Mtiliod. — There are three pfrincipal steps in this opera- 
tion, yiz. : — 1. Incision of the skin ; 2. Incision of the muscles ; 3. 
Section of the bone. To incise tlie skin easily and neatly, the ope- 
rator should stand upon the right side of tlie limb^ the left, foot 
thrown forward and placed firmly upon the lloor, the right knee 
bending sufficiently to give freedom of motion to the body ; the 
lefl hand grasps the hnjb above the point of operation, and the 
handle of the knife is taken between the thnmb and forefinger of 
the right hand, being lightly supported by the other fingers ; stoop- 
ing sufficiently to allow the right arm to encircle the limb readily, 
he carrier the koife around until the blade is nearly perpendicular 
to the long axis of the limb on the side next to him with the point 
downwards, and the hand of the operator above the limb ; he now 
commences the incision with the heel of the knife, gi\ing slightly 
sawiiig motions, and brings the hand under the limb, and then 
directly upwards upon the side next to the operator, until the heel 
touches the point of commencement; the handle of the knife held 
thus delicately will change its relative positions as it passes around 
the limb without the slightest embarrassment to the operator; if 
the handle is firmly grasped in the whole hand, the incision cannot 
be completed without the aid of the other hand, or an awkward 
movement of the hand holding the knife; the ease with which the 
incision is completcfl will depend much upon whether it com- 
roencea well down upon the t^ide of the limb next to the operator. 
The skin is raised from the first layer of muscles by dissection, and 
drawn upwards, two or three inches,*' according to the diameter of 
the limb, like the cuff of a coat, 2. The first layer of muscles is 
divided at the margin of the rcHracled integument, in the same 
manner as the incmon of tbe skin is exe^^Mlfd ^'\%,. ^1) \ this layer 
is raised with the kuife^ and drawn Bl\\i t\iT\X\ei: \\\i^W£e^^', wxAS^aa 
^Jgee hyer of musoles 'm divided dow^^ lo \\\e \?o\\e 0^\^. ^^\ii Sloa 




AMPtTTATIONS IN THE caKTENUITY. 



ga 



Bame sweep of the knife as before given. 3» The bone is tlien 
eawQ at the apex of the cone. 

Afodijications, — The chief modification a are : — ^Louis divided the 
skin and superficial layer of muscles at one incisionj drew them up 
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Fig. 91. 
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and divided the remainder; Petit incised the skin, drew it up an 
inch, and then divided tlie muBcles directly to the bone ; Alansoa 
dissected up the skin and then cut the muscles completely to tlie 

I bone: Bell followed Alanson, but concluded by detaching the 
muscles irom the bone, an inch or more, with the point of a 
knife. 

Flaps. — Flaps may be anterior, posterior^ or lateral ; they may 

Ll>e made from without inwards, or from within outwards. 

[ Single Flaps. — The operator graspa the tissues on the anterior 
part of the limb, with the loft- hand above the point of operation, 

I and placing the neel of the knife at the point of the fingers on the 
opposite side of the limb, with a glight downward curve, he brings 
it over to the point of the thumb on the opposite eide, with one 

i stroke dividing the tissues to the bone j he now withdraws the 
knife until the point rests in the angle of the wound, when ho 
thrusts it under the bone, taking care that the point emerges at the 
angle of the wound on the opposite side where the incision com- 
menced J he now makes a flap from the posterior part of the limb 
of sufficient length to cover the stump ; the muscles are dissected 
from the bone with the amputating knife or a scalpel j the opera- 
tion is very rapid, the knife not being raised from the Imiib. 

Double Flaps. — (Fig. 93.) The operator grasps the tissues on the 

J upper part of the limb with the led hand, the thumb and fingers 

I resting at the middle of the hmh on opposite sides; the knife, fl, 

[in then entered at the thumb and thrust through a.bQ^^e. \Jms; V^s^ca,^ 
emerging on the oppositje side at 1\\g ^mV ^\ife^fe >^^ 'viSi.^x'%. xies^^ 

Bad passed downwards and outViatda,Cimt^x\^^^^^'*^^^'^'^'^^^'* 
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of the required length ; it ia aj^ain re-entered at tlie same point, and 
passing beneath the bone emerges from the same point on Iho 
opposite side, and a flap ia made from the posterior part of th© 
limb ; both flaps arc forcibly 
retracted J tho muadea dis- 
sected from the bone, and the 
bone divided. 

Modifier timis. ^R avaton 

divided the soft parts circn- 
larly down to the bone, and 
then made two lateral inci- 
810 nft to the requisite extent 
and raised quadrilateral 
flaps; St'dillot first made 
two small flapSj turned them 
back, and completed the 
operation as in the circular 
method ; Langenbeck made 
the flaps from without in- 
wardjs, 

Eectangtihr Flaps.— (Fig. 
94.) Mr. Teale recommends 
the following operation r— 
First mark on the limb with 

ink two flaps ; the size of the long flap is determined by the cir- 
cumference of the hmb at the place of amputation^ ita length and 
its width being each equal to half the drcnmferenee. The long 
flap is therefore a perfect square^ and is long 
enough to pull easily over the end of the 
bone. In selecting the structures for ita for- 
mation, such parts must be taken as do not 
contain the larger blood-vessels and nerves. 
The flap so formed wiU be for the most part 
anterior in position as far as regards the gene- 
ral aspect of the body, but superior when the 
patient ia in the recmnbent posture, as during 
the after treatment. The short flap, containing 
the chief vessels and veins, is in length one- 
lour th of the other. The flaps being formed, 
the bone sawn, and the arteries tied, the long 
flap is folded over the end of the hone ; each 
of its free angles is then fixed by suture to the corresponding- 
free angles of the short flap. One or two more sutures complete j 
the transverse line of union of the flaps. At each side the short 
flap is united to the corresponding portion of the long one by a 
point of suture, and one suture more unites the reflected portion 
of the long llap to its unrefleoted (Fig. Q5) portion. Thus tho 
transverse line of union is bounded at each end by a short lateral 
Jme at nghl angles to it. 
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Oval Method. — In this operation the incision may be made like 
An lEverted Y, the apex being a little billow the point where tlie 
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bone is to be Rawn ; the incision being extended quite down to the 
bone before the lower portion of the flap containing the large ves- 
sels is divided ; or a perfect oval (Fig. 9G) may be marked out by 
the first incision^ and the operation completed &s in the former case. 
The oval method ia seldom adopted except in amputation at the 
joints, 

« Ampntatlonv in tlie Coiiilffultjr. — The methods of amputa* 
tion already described may be employed in the disarticulation of 
limbs. The inatrtiracnts required are a single knife^ having a nar- 
row blade, to enable it to move more readily over the irregularities 
of the jointj with a thick back to give it firmness, and an artery 
forceps. The chief points to be well considered by the operator 
are thus concisely staled by Malgaigne (Operative ^urger^fj Am, 
£Miiio7i) : — 

" The operator has here three special objects in view : 1. To well 
recognise the articulation before commencing. 2, The flesh being 
divided, to traverse the articulation without hes^itation, destroying 
all its moanfl of attachment. 3. To preserve liesh and integument 
enough. Whence the following rules : — 

** Ih Recognise the Artiadation. — The surgeon should have the 
disposition of the articulation so fixed in his mind, that he could, 
without having it under his eyes, trace it out exactly. In this 
way, recognising one part of the articulation, he is sure of the 
otherSj neither the blood nor the soft parts causing the knife to 
deviate. He must also know the direction of the ligamentg, to 
attack them more surely ; their length, to cut them between their 
fttt4ichments ; their breadth, to divide them completely. 

^* 1. The 8urc«t guides in finding the joints are the osseous pro- 
jections. It ia with them you must first occupy yourself. To find 
" them, you may place the limb in a position that cansea them to 
project; seek them on the side where they are most prominent* 
put aside by careful pressure the soft. v»avl&, ^a\,., w ^s^^^w*^ ^C!o»x 
maak their projections; and, \asl\y, ftGfcV \)ciftVEL\i^ ^Xax^js^^'^v^i 
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known point : for example, passing the finger along the ahimk of 
a long bone till you reach its extremity, 

*^2. The second indication consists in the folds of the ekin, some- 
timea placed immediatelj above the joint^ Bometimes some way 
from iL 

"3, You may, as a third resource^ cause to be prominent to 
the sight and touch the tendons which are inserted near tho ^^ 
joint. To effect this, cause the muHcles to contract j this is usutill7'^^| 
sufficient : or you may render their projection greater by oppoa^^^H 
ing the movement of the limb which their contraction tends to " 
execute. 

"4, If all these trials fail, you may assist yourself by the neigh- 
boring tuberosities^ whether or not they be in the same Hne, pro- 
vided their distance and connexions are wed determined before- 
hand It is objected that the relationSj and especially the distance^^ 
vary in different subjects ^ consequentjy^ they can only give us a 
tolerably close indication : but certainly there is never more than 
some Mnes difference j and it is better to have such approximation 
than none at all 

*' 5. If these means do not suffice, seize the limb with the right 
hand, and seek the joint with the left, moving the limb slightly^ 
antl thus try to mark out the two diameters of the joint, or, in 
other terms, the peint of entrance and exit of the knife. 

*' 6. Lastly, supposing that all thei^e indications do not afford a 
certain result, incise the skid in the most suitable direction,^ an ' 
after having raised it, assure yourself by the touch of the articul 
lino. If the touch does not point it out, nkce the knife in the 
angle of the wound nearest yourself, its heel perpendicidar to the 
horizon, and the edge perpendicular to the bone^ and thus move it 
aJong the bone with a sawing sidelong movement, without takingf 
it off, and the pressure will cause the knife to enter the joint when 
it reaches it, 

*^ To Traverse ih^ Articniation. — L Tlie articulation recognised, or 
at all events presumed to be so. as we have directed, the index 
linger and thumb should rest apphed on the two extremities of the 
articular diameter until the knife replaces them. If this search has 
been made with the right hand, substitute the left hand for it 
before seizing the knife. In this way you mark the point of 
entrance and exit of the knife. 

** 2. If you attack the joint by its dorsal surface, semiflex tha^M 
limb, to extend the parts and enlarge the articular line, Without^^^^B 
this precaution, you often fall on the neighboring joint^ as happens ^i 
on the foot and hand. 

" 3, Tho knife should not generally be carried into the joint with- 
out having first cut itB priiicipal means of connexion, which should 
be divided from without inwards. 

*'4. In joints with several projections and inter lockings, com- 
mence by the internal or external side. As the knife opens ono 
pATi^ do not push it in there, but go oiv dividing and openij 
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further. In tbis way» the Itpjaments are not put out of the reach 
of the knife, or shielded by bouj projections. 

'* 5. An important fact. An articulation, that offers to the ana- 
tomist a mirface equal to one inch, presents to the operator at least | 
four. So long as the Ugaments are divided between their attach- 
ments, it is of slight importance whether during their division the 
knife fall on the articular hne or at the side of it. 

**^ 6. The dorsal and lateral ligaments being eut, we can generally 
engage all the blade of the knife between the articular surfaces j 
but ijf there are interosseous ligaments, they must be first divided. 
Carry tlie point of tlie knife directly on them : as they are divided, 
the joint opens* 

** 7. To destroy these ligaments, you must know the interstices 
between the bones through which they may beat be attacked. In 
general, on the hand and foot, the bonee^, very compact on their 
dorsal surface, leave between them on their palmar and plantar 
aurfacea intervals which lodge these Ugaments. Carry the knife 
under' these intervals, inclining the handle towards yourself, and 
making it form an angle of forty-five degrees anteriorly; then 
raiae it up to a right ^ngle. The ligaments divided by this move- 
ment allow the articulation to be opened sufficiently for the knife 
to enter it. 

'* 8, It is useless to luxate : it strains the parts very painfully j 
and il" you separate the parts very much on one side, you apply 
thoae of the other together. If in ca.^es of difficulty you have 
recourse to this means, luxate downwards aa far as half the dorso- 
palmar diameter, and then vice versd. But it is better to separate 
the parts by slight traction parallel to the axis of the stump : this 
ordinarily suffices. The heel and point of the knife should alwaya 
move in the same line. If, in bringing the knife out of the joint, 
you dread jagging the integuments, push them gently aside with 
your left foreliogtir and thumb. 

** To Preserve Suffideiit Flap. — 1. The proceedings vary accord- 
ing to the method, and often even in each method, 

*^2. In the circular, yon can generally count only on the skin to 
cover the surface of the wound. Make the incision at a sufficient 
distance from the joint, and dissect back the skin aa a cuff. If 
there are muscles under it, you may cut them obliquely on the plan 
of Alanaon, or divide tlieni perpendicularly on a level with the 
joint. 

" 3. The oval method is ordinarily performed by tracing on the 
dorsal surface a V incision reversed, the ends of which are Joined 
by ft fteraiclrcular incision round the palmar surface. When there 
are any large vet^els, leave them in the portion to be divided last, 
as in the method by tiaps, so as to be able to compress the artery 
before dividing it beyond the part comprestied. 

*^ 4. In most of the oval proceedings, the second incision ia made 
to join the first at its point of commencement* Alo^Si <qi^ ^laSsR^x&KRk 
consequence; or, if the Y IftrmTOBAje^ o^ ^\«sj^ m>!^ '^or 
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articulation, there is considerable difficulty in getting the knife to 
act in disai ticulating:. I lay down here aa a general rule, expose 
the joint to he de^troi/ed by a hmgitwdinal incmon parsing hal/ an 
inch^ at kant^ abave^ and one ineh helow it Tlie two brancbcR of the 
V, whitjli fall on the inferior part of this incision, leavej as it were, 
two smaO Haps at the upper part^ which do not hinder immediate 
and linear union, and which pt^rfectly. cover the OBfleous promi- 
nences leil by the disarticulation. 

*^ 6. The methods by one or two flaps are executed in two waye, 
Sometimea the flaps are made first, before touching the joint j but 
most usually a simple incisiion is made first, or the I^ast important 
flap, and the second is not begun till after the disarticulation. 

*' 6. The knife having traversed all the joint, when the bones 
are large and uneven, as in the foot and hand, the instrumont 
must be withdrawn, and its point placed horizontally in the 
extremity of the joint next the hand operating, and its way cut 
by pressing from right to left. 

" 7. To avoid terminating the flap by a point, the knife must bj 
held horizontally close to the bones, and kept so 
to the required extent, cutting freely. 

" 8. It is well, before you terminate your flap, 
to apply it tn the part to be covered, to see if it 
is long enough. 

^* 9, If there remain any tendons beyond the 
bleeding edge, cut them off with a scissors, 

^' 10. If you fear too much retraction of the 
skin, do not divide it until the musclea have 
retract-ed. 

*' 11, You may cut your flap from engorged 
tissues, BO long as the engorgement is not malig- 
nant. 

*' 12. You may operate w^lien there is not . |J| 
enough skin to make a flap; a cicatrix w^ill < 

be formed on the articular sarfacea." i 

liirtntmeiitii,— The following inetrumenta 
are required to form a complete amputating 
case : — A long and short knife, calling, metacar- 
pal gaw, scalpel, tenaculum, saw, bone forceps, 
artery forceps, needles, and tourniquet. 

K^nife, Catling ^ and Scalpel. — The knifcp a, 
selected for each operation should be of about 
twice the length of the diameter of the limb ; 
the catling, i, is a double-edged knife, the two HR 
edges being parallel until they converge to form ^^ 
the point ; the scalpel, c, is large and strong, 
having a firm handle. 

The Sfiw. — ^Tho form of saw generally used is reprcBented in Dr. 
VFood'a case, Fig. 2; the edge should be straight, the teeth fine, 
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and so set as never to allow the saw to hend in its passage tlirongli 
tlie bone; a s^aw having fine teeth is but httle liable to lacerate the 
periosteum, and produces a comparatively small amoant of commi* 
nution of the osseous tissue. 

B071G Forceps. — The forceps in common use is that of Liaton, and 
ifi represented in Dr. Wood's case, Fig. 2. 

The remaining instruments have ahready been described In J 
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addition to the common artery forceps a pair of small forceps (Fig, 
93) will sometimes be found useful in dissecting out vessels. 

ATTVLu^etnentm, — The retractor is a piece of rauslin^ half a yard 
long, and half an inch wide, spHt in the centre^ half its length; it 
ifi used by passing the tails on either side of the bone, and the 
extremities being seized by an assistant, the flaps are forcibly 
drawn upwards. The sponges should be fine, and in large nnm- 
ber These preliminaries being arranged, the patient is placed in 
a recumbent position^ on a table of such height as to enable the 
operator to manipulate with his instruments about the limb with 
perfect freedom ; if it is an amputation by the circular method the 
limb should be much more elevated than if the flap operation is 
performed The anieathetic ia administered by an assistant, and 
when the patient is under its influence a second assistant applies 
the tourniquet as directed, page 26, but as far as possible from the 
point of operation ; previously to its being tightened, if it is desi- 
rable to save to the system the largest possible amount of blood, 
the limb is elevated and rubbed towards the heart to force tho 1 
blood in the superficial veins beyond the point of amputation p 
compression of the artery by the fingers of an assistant should 
never be relied on when a tourniquet can be used. A third assist- 
ant should hold and steady the extremity of the limb, and a fourth 
is in waiting to retract the flaps, either with his hands or with 
the retractor, and to apply ligatures; a fifth uses the sponges. It 
is usual to have an assistant to hand the instruments to the operator, 
but it is much better and more convenient for the operator to place 
the instruments which he will require on a low bench by his side, 
in the order of the steps of the operation ; an assistant frequently 
mistakes the instrument called for^ and by his confusion often 
delays vcxatiously an important step of the operation. The ope- 
rator takes a position, in general, upon the right side of the hmb. 
In amputations of the leg, however, the best position for sawtn^^ 
the bones is on the inside. 
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Op«rAtlv« Proeodiire. — An aroputation in the cantiauity m- 
volveft the ibllowirit]^ sU'ps :— 

Incision of Soft Part^. — ^Tlie method heing selected, the operator 
proceedflj accordiog to the rules already given^ to form the cover- 
ings of the bone from the soft parts; the bone having been 
exposed, an assistant, either with his hands or the retractor, draws 
the flaps firmly upwards and maintains them in that situation. 

Incision of the Bone. — The periosteum having been divided com- 
pletely around the bone, as high up in the flap as possible, the saw 
IS employed, in imitation of the cabinet-maker, the heel being first 
appliedj and the saw drawn slowly but firmly across the hone to 
make a groove in which it will work, Rnd then moved with as 
much rapidity as the operator may choose^ until the bone is nearly 
divided, when it is to be moved more slowly to avoid splintering 
the last connexions. With the bone forceps any sharp or project- 
ing edges are clipped off, and the end of the bone bevelled 
fimoothly* Where there is a single bone it will be found easier 
to apply the saw nearly perpendicularly on the side opposite to the 
operator; where there are two bones the saw ehould be first and 
last applied to the larger and firmer bone, the smaller bone being 
completely divided while the saw is engaged in the larger bone. 

Ligating Artei'ies, — The arteries should be tied according to the 
rules given, page 3L If a vein bleeds freely^ a ligature should be 
applied. Before the stump is dressed any dark clot on its face 
should be removed, and a bleeding vessel sought for underneath it. 

Dressings. — The flaps should, be brought accurately together, and 
maintained by silk or metallic ligaturcB; the sutures should be 
taken deeply m the lips of the w^ound, from a qtiarter to half an 
inch, and at sufficient intervals to support the parts in apposition, 
with t!ie assistance of adhesive straps applied in the intervals. 
The external dressings should be light and coolj the limb is then 
placed in an elevated position, and protected from all pressure and 
irritation. 



aucputatiow of the upper kxtrkmixies, 

General Principles. — ^" It is of the utmost mgment that you 
should use your most anxious endeavor, and try every method to 
save portions of the hand, however small, and not cut away more 
than you can help. You cannot get an instrument maker to con- 
trive anything half so good as even one finger, or the smallest por- 
tion of one, I have often saved one finger only, and you should 
leave even the little finger if you can do nothing else. The hand, 
perhaps, has been caught by machinery, and been thoroughly 
bruised. On examination you discover that many of the fiugers 
are squeezed to a mere pulp, but one or two are not quite so bad 
as the rest ; you remove the parts that are irreparably injured, and 
"* sll eFents try to sure tJie rest; if you can leave the thumb and 
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the stump of a finger to oppose it, it is wonderful what use a 
paticDt will make of them.'^—Lviion. 

"In all injuries of the hand, the value of a thumb and a finger^ 
or of two fingers, or even of one, should be borne in mind, and no 
part should be removed that can be saved and appears likely lo be 
of use, When cannon-shot, largo splinters of shell!?, or grape-shotj 
have struck the hand, amputation will often be necessary; but the 
foregoing precept should never he Torgoitfm"'— ^Guthrie, 

Ampntatloii ef the Fina^r*, — The fingers present as points for 
operation three phalangeSj and three articulations (Fig. £>9) ; the 
first phalanx, b^ articulates with the metacarpal bonCj a, above, and 
with the second phalanx below ; the st^cond phalanx, d^ articulates 
with tlie first and third phalanges; the third phalanx articulates 
above with the second, and below presents the free extremity of 
the finger. The anatomical guides to the articulations are the 
osseous prominences (Fig. 99, c), and the transverse depressions 
(Fig. 100, e), in the skin on the pahnar surface. Between the bony 
projections on the side of the Qngcr, at the articulation of the 
second and third phalanges, a depression marks the position of the 
articulation: a prominence is readily detected on tlie dorBuxn of the 
second phalanx, just in front of its articulation with the distal 
extremity of the first phalanx ; the articulation of the first pha- 
lanx with the metacarpal bone, is immediately behind the bony 
prominences of the proximal extremity of the first phalanx. The 
Linear depressions in the skin, on the pahoar aspect of each finger, aro 
three in number, and have the 
following relation to the npr- 
responding articulations, com- 
mencing with the extremities 
of the fingers, held in an ex- 
tended position (Fig. 99). The 
first depression is situated about 
a fine and a half above the ar- 
ticulation, /, between the third 
And second phalanges ; the 
second depression is situated 
exactly over the articulation, 
d, between the second and 
first phalanges ; the third de- 
pression, c, situated at the com- 
miasure of the fingers, is twelve 
or thirteen fines, or about an inch below the articulation, &, of the 
first phalangeal with the metacarpal bones. When the finger is 
placed in a state of extreme Hexion (Fig. 101), it will be acen that 
the relatione of the articulations change, and hence the point at 
which the articulation is sought will depend upon the position of 
the finger. 

The articulationB of the plialatvgea ^\^ ew3ti of^Swst.^^^'Si^ ^©sv- 
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giymoid ; the anterior extremitieB of the first and second pha- 
langeSj a^ a (Fig. 102)^ are 8 mailer than the otherj fi, h^ anil ti'rmi- 
nate on eiR'h Bide in two lateral condyles, haTing 
a slight concave articular surface between them, 
which is prolonged on the palmar surface ; the 
posterior extremities, fr, present a corresponding 
prominence in the centre of their articElatitig sur- 
face, dividing it into two concave surfaces, and thus 
making a ginglymoid joint. They have strong 
lateral hgaments, and are in relation on the palmar 
aspect^ with the tendons of the flexor musclea. 
The articulationa of the metacarpal hones, a, a 
Fi«j. 101 (Fig. 103), with the first phalanges, ft, 6, are cnarthro- 

dial ; the phalanx alone is movable, and when Hexed 
at a right angle is carried helow the extremity of the metacarpal 
bone, the articular surface of the latter alone presenting. 
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jiailon «>rt1ieFltiser« In th« Conttnultj. — AmjMitation 
through the phalangeal bones may he per- 
formed by tlie circuiar or flap method. 
When tlie circular mt?thod is adopted an 
incision should be ma le through the skin, 
w^hich is retracted three or four lines, the 
fibrous tissue incised, a retra<:tcjr, a (Fig. 
104), applied, and the bone divided "with 
bono nipperSj or a line saw ; a double flap 
may be made anterior and posterior, or 
lateral, and a single flap may be taken from 
the palmar surlace. 
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DUArtlciitntloii <»f tlio PlialanepMi* — 

Disarticulatim at the joints of the lingera 
fajr be performed by the circular or Hap operations: — 
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Circtdar Afethod, --^The arliciiktion being recognised^ a circular 
incision h madt; three or four lines below, throuf^h the Bkin ; this 
is dissected up to the joint, the lateral ligaments divided, and dis- 
articulation completed. 

MfAhofk by Flap. — The following are Lisfranc^s methods {Mal- 
gaigne^s Op. Cit)^ now generally followed: — 

L *' The Joint is opened on its Zhrsal Surface. — If you would 
remove the last plialanXj pronate the hand; an assistant holds 
away the sound fingers^ and at the same time turns back the ekin 
of the diseased finger^ and retains it in position. The operator 
seizes the phalanx with the tiiumb and index finger of the left 
hand placed across it, on lis palrnar and dorsal surfaces, and bends 
it to an angle of fortj-five degrees. Tliere are three ways of 
recognising the line of the joint. 1. There la on its dorsal surface 
a well marked fold in the skin; the joint is half a line below it. 
2, If you cannot find this^ assure yourself of the dorsal projection 
formed by flexion, and cut half a line beyond it. 3. Seek the ter- 
mination of the palmar fold; you will find the joint half a hne 
below it. Then take a straight bistoury in the third position, and, 
applying its heel perpendicularly on the recognised extremity of 
the articular interline, cut from left to right a very small semicir- 
cular flap, which terminates at the other extremity. You should 
divide the capsular ligament in this cut : if you have not, seek it 
by the indications given. Then, without entering the joint, cut 
the lateral ligaments. For the ligament situated on the left of the 
surgeon^ carry the bistoury on this side perpendicularly to the axis 
of the lost phalanx ; the handle nearer the operator than the 
point, and the edge also slightly turned towards the operator. In 
this way, the incision is perfectly suited to the articular surfaces, 
and the ligament is divided at the first cut. Bring back the bis- 
toury to the other side, and attack the second lateral ligament in 
tlie same manner; only here the handle of the bistoury is turned 
downwards, and farther from the operator than the blade. When 
the surgeon is well practised, these three steps are comprised in 
one; and in the same eut^ the skin, the left lateral ligament, the 
dorsal ligament, and the right lateral ligament are divided. In 
whatever way you attain this point, after having widely opened 
the joint, seize the phalanx by ita sides, and by degrees extend it ; 
while the biatouryj entering the articulation, divides the palmar 
ligament, passes round the head of the phalanx, sHps'parafleliy 
under it, and at the same time cuts a semicircular flap, largo 
enough to cover all the solution of continuity. If you would 
remove the last two phalanges, the proceeding is the same, only 
tbo dorsal incision should start on each side on a level with the 
termination of the palmar fold in the skin. In performing thia 
proceeding, inexperienced operators are trequently misled- It has 
also another inconvenience in unpractised hands, viz. the base of 
the flap is cut and jagged in dividing the latend U^'BmsCTx\».\>ssi 
tttle practice gives all the necessary pT«id%\Qi\ m >Sv\^ ^^"^s^!^^^ 
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2. ** Tl*f^ Jmnth opened f>n its Palmar ^Sr-tr/We.— Stronglj Bupinat^ 
the liand^ witli all the fingfers flexed but the one to he opt^rated 
on^ ^vhe thB plialanx hy its dortial and pahnar wirfaces with your 
left thumb aud forefinger, taking care to have your own finge; 
parallel to the axis of the one to be operated on, or yoia nmf^ 
wound yoiirBeir. Moreoverj the index finger should extend some 
way beyond tlie joint to be destroyed ; the thumb, on the eontrary, 
remains at some distance, to allow the bistoury to act freely in cut- 
ting the flap, Tliiof^ being thus arranged, take a pointed straij^ht 
bistoury in Iho third position, with the blade turned horizontally, imd 
the edge towards yourself; place the point of it half a line in li'ont of 
the palmar fold in the skin, if you amputate the third phalanx, and 
at the base of this fold if the second. Push it in thin way right' 
through, grazing the anterior and lateral surfnco of the bone (Fi^. 
105), and raising as much of the tiasues as possible. For this pur- 
pose, it is recommended, 
when you put in the bia*' 
toury, to bold the handle not 
quite HO much raised as tho 
point. As it advances, again 
make it horizontal ; and, 
when the point is almost 
through, raise the handle a 
little more than the blade. 
Push the instrument in up to 
its heel, and, in drawing it 
out, graze tho anterior sur- 
face of the bone to the ext<?nt of half an inch ; then turn up the 
etlge to fiiHsh a nemilunar flap, and, replacing the edge perpendi- 
cularly at the base of the flap, divide the ligament. In this pro-] 
ceeding, it is soarcelj necessary to divide the laterid ligamen 
separately; penerally, one cut divides tbem both at once, an<f; 
allows the bistoury to pass through the joint. Finish by cuttin^ 
the tissues on the dorsal surface without making any posterior flap. 
Modtficatioju. — Guerin directs the operator to bold the condemned 

finger between the thumb and 
index finger of the left band 
(Fig. lOQjj the extremities of 
which correspond to the mar- 
gins of the articulation J while 
the flexed position of the hand 
«p0D the forearm places th© 
body of tho flngers so far pos* 
tori or as not to bo touched by 
the point of the bistoury. If 
there is any liability that the 
I*""*' lOfi^ flap w^ill not bo sufficiently 

rounded, the operator should 
/brward iJw heel of the knife, held in the position Fig. 106, 
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And cut fhe flap rountled upon the side of the finger nearest to 
hia right hand; Rjivatou made the circular incision, and two lateral 
incisions, thus raising two equal quadrilateral iiaps ; other opera- 
tors have made lateral flaps^ anterior and posterior flaps of different 
lengths, and also of equal lengths ; S^dillot, reviewing these differ- 
ent operations, gives decided preference to the method of Havaton, 
reserving, he says, the more brilhant processes of Lisfianc for the 
ampiiltheatrc* 

Iltflartlcalattau of a Flti£;er. — The line of articulation may bo 
detected an inch above the commissures of the fingers* or by mak- 
ing strong traction on the finger, the articular surlaces may bo 
sufficiently separated to recognise it. 

Oval Methott — (Fig, 107.) The finger in a prone position is 
grasped on its palmar and dorsal surlaces by the lingers of the 
operator's left hand, and flexed at an angle of forty-five degrees j 
an incision is commenced on the 
dorsal aspect of the joint, a quarter 
of an inch above, a, and carried 
down to the commissure, c; then 
across the palmar sm'face to the 
opposite side, 5, in the fold of the 
skin, the finger being forcibly ex- 
tended ; thence the incision m con- 
tinued upwards to a, the finger 
heing again flexed j the borders of 
the wound are dissected from the 
head of the phalanx, the joint en- 
tered on lliG dorsa] part, the exten- 
sor tendon and lateral hgaments 
divided, the flexion inereased with 
an effort to luxate the joint wliieh 
renders the division of the flexor 
tendons and soft parts easy of 
division, (a, i, c, d^ Fig. 108.) 

Donhle Flaps. — (Fig. 108.) Lisfranc'a method {Btmard and 
Biiette) is as follows: — ■■1. The first phalanx of the finger to be 
removed, is to be grasped by its dorsal and palmar surfaces, and 
flexed to an angle of forty-five degrees. With a straight bis- 
toury, having a prominent heel to its blade, the surgeon commences 
ao incision over the articulation above the head of the metacarpal 
bone, starting from the nnion of the internal two-thirds of the 
ititerarticular line with its external third, if he is operating upon 
the left hand, and vice versd for the right hand, and carrying it 
down to the end of the commissure between the fingers. This 
incision, made by drawing the bistoury towards himself, and from 
heel to point, should divide at once aU the Bofl parts down, to tW 
boae. Having attained the end of t\ie ^vifci \i^\.^vi<t:vv'Owt^\\v^^c^^ 
the bJade of the bistoury should \ie^ \yTO^l^^. \/^ ^ ^xifi^e^^v^'^^^ 
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px)sition, lying flatwise against the side of the phalanx, and then, 
at the same time that the hand of the patient is elevated so that 
the operator's eye shall precede the edge of the bistoury, he 
depresses its handle towards the 

Ealm of the patient's hand, whilst the 
eel of the knife is making an ob- 
lique incision on the palmar aspect 
of the joint' similar to that on its 
dorsal surface. 2. By the process 
just described, a lateral semicircu- 
lar flap has been circumscribed, 
which is to be detached from the 

Ehalanx. Then the bistoury, still 
eld in the first position, is car- 
ried to the bottom of the wound, 
its blade lying flatwise against the 
phalanx, and by a gently sawing 
motion, upwards towards the arti- 
culation, until an obstacle is en- 
countered which arrests its pro- 
gress. This is the head of the phalanx ; the blade of the bistoury 
must be carefully carried around # it without allowing it to slip or 
move irregularly, and as soon as it arrives at the articulation, the 
diminished resistance wiU allow it to enter with faciUty. 3. The 
joint is to be cut through with the narrowest portion of the blade 
of the bistoury, that nearest its point, and in order to effect this 
part of the operation more readily, the surgeon should make trac- 
tion upon the fingers, so as to separate the articular surfaces, at 
the same time that the integuments of the opposite side of the 
joint are kept out of the way of the edges of the bistoury. The 
knife having traversed the articulation, it is brought back hugging 
the opposite side of the head of the phalanx, and a second semi- 
circular flap is made like the first, as it cuts its way out through 
tlli commissure." (a, 6, c. Fig. 108.) 

Circular Method, — The circular incision is made around the fin- 
ger, on a line with the fold of the skin on the palmar surface j the 
integument is drawn back, and a second incision divides the tissues 
to the bone; the soft parts are retracted, the joint entered from 
the back, the lateral ligaments divided, and disarticulation com- 
pleted. 

Dlsarticnlation of tbe Four Finsers. — The distal extremities 
of the four metacarpal bones are not all on the same straight line j 
those of the index and ring are nearly on a level, while that of the 
middle finger is about half a line lower, and that of the httle fin- 
ger is half a Une higher. 

Single Flap, — (Fig. 109.) Lisfranc's method {Bernard and 
Tue^) ia thus given : — " The hand being pronated, the surgeon 
9sps the four lingers in the palm o£ \iia \e^ "hsiA^'^Viikt hia 
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thumbj plac^sd on tlie dorsal aspect of the fingers^ flexes them 
moderately ; an assistant supports the hand, and retracts the skin 
as much as possible ; then^ with a strai^t narrow knife, the ope- 
rator makes a curved incisionj a^ 6, Cj with its convexity looking 
downwards^ from six to eight Hnt-s below tlie heads of the meta- 
carpal bones, from the 
index towards the 
little finger if he is 
operating on the left 
hand, and in the op* 
posite direction for 
the right. The ex- 
tensor tendons being 
exposed by the re- 
traction of the inte- 
guments, which the 
operator assists by a 
few strokes of the 
knife, each of the 
metacarpo-phalangeal 
articulations is then 
successively opened, 
the extensor tendon 
being first divided, 

then the lateral, and finally the palmar ligamentous attachments. 
It remains to carry the knife through the articulations to the 
pfllinar aspect of the phalanges, and cut out a flap, which is 
limited anteriorly by the folds in the skin at the base of the fiogera 
on their palmar surface." 

By the same method, two, or three fingers may be amputated, 
the sound fingers being held aside ; the dorsal fiap is then formed 
with the point of the knife ; or the hand mny be held in the siipme 
position and the flap made first from the palmar surface. If the 
patient Is under seventeen years of age, the probabilities are that 
the ossification of the articular portion of the metacarpal bones is 
not complete, and the knife may readily pass through them, thus 
enabling the operator to make longer flaps if desirable. 

Circular Method. — The hand being supinated the operator grasps 
the fingers and makes a semicircular incision^ ibllowing the 
depressions in the skin, at the commissure of the fingers, dividing 
the soil parts down to the joints j the hand is then pronated and 
an incision made on the dorsal aspect, on a line of the commissure 
of the fingers J the joints are laid open, and the hgamenta divided. 

Dtoartleutatlon of tlio Phnlfms^es af tbe TlinmU. — RemOTal 
of the second phalanx is eflectt^d in the same nmnner as disarticu- 
lation of t!ie second phalanges of the fingers. The Mik.viWV\ss^ ^ 
the firat pluibnx with the me\AeMipflX\>QTv^ x^o^\^'i%.V«^«^^^|j 
oaing to iha greater aiae o£ t\i© YvetiA o^ \Xxi£^ mO^^^^^*^ ^^■^'^ 
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The circular or flap method may be adopted^ but the operatioil 
beat adapted to tbiH articulation h^ according to Malg-Jiigne^ per* 
formed as follows : — Malte an incision on the dorsal aspect, convex 
upwards, the centre being a little above the jointj and the extre- 
mities terminating on each side at the commencement of the 
palmar transverse foltl ; the thumb ia now extended and a second 
convex incision is made, uniting the extremities of tho first inci- 
sion, but the centre should extend to a point midway between the 
transverse cutaneous fold alluded to, and that making the articula- 
tion of the first and gecond phalanges ; the joint is opened and 
disarticulation completed, the sesamoid bones being removed; tho 
palmar flap is apphed to the end of the bone, and should accurately 
fit the curved incision above. 

Amputation «if a Single metacarpal Son g^ — When a portion 
of a metacarpal bone ia to be removed, an incision is made as in 
the oval or double flap operations; the extent of incision on tho 
dorsal aspect cori-esponds with the portion of the bone to be 
removed (Fig, 110); the soil parts are cautiously separated from 
the bone, the knife being carried parallel witli its long axis to 
avoid wounding the palmar arch ; tho incisions having been made - 
on both sides, the point of the knife may be passed under the bone 
BO as to appear at the opposite side, and then by carrying it for- 
wards in contact with the under surface of the bone, the sof^ parta 
may be divided at one section ; if the operation is on either the 
third or fourth metacarpal bone the section should bo made with 
bone forceps; if the metacarpal bone of the thumb, it is sawn per- 
pendictdarly to its axis; if of the index finger, section is made 
obliquely, from without inwards, the hand being supine; if of tho , 
little finger^ from within outwards (Fig. UOJ, a, the soft parts] 
being witlidrawn by the retractor, b. 
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imputaiian af tlie Four Metac^iriial BoncB.— (Fig. 111.) 
'^mar ilap in ibrmed as in disarticuhition o^ a\l ^.\\^i fek^evs^ a^nd 
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a similar incisioa is made upon the dorsum ; the histoury is then 
jjassed into the iuterosseous spaces, and the muscular attachments 
' Beparated, aud the periosteum divided ; a retractor with five tails 
is apphed, as in (Fig". Ill) a, and the bone sawn through with a 
metacarpal saw. Malgaigne recommends the circular op^^ration, 
and saws the bones separately, perpendicularly to their axes: 

Ill«art1ctilatt<»n of flie Flmt OTetacarpjil Boncw — The metr- 
carpal bone of the thumb, a (Fig. 112), articulates with the trape- 

b o d 4 
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,/, which has a concave surface from wnthin outwards; the 
Jofnt is of a mixed character, between Erthrodial and gingly- 
moid; on ita dorsal surface it is almost subcutaneous, but on its 
palmar surface it is covered with thick musclcf^- the radial ai'tery 
I passes around its ulnar side ; it has a loose capsule ; the joint runs 
in an oblique direction, in a line drawn from its external side to 
the root of the little finger; it is easily determined by the projec- 
tion of the enlargement of the head of the 'bone, on pressing the 
thumb into the palm ; or, it lies an inch and a quarter below the 
styloid process of the radius. 

Single Flap. — (Fig. 113.) An assistant holds the fingers away, 
and the operator abducts the thumb j an incision is made through 
the middle of the commissure between the thumb and fingers, the 
knifo being held vertically, with the heol downwards, close to the 
bone, terminating at the articulation ; the knife is inclined towards 
the joint, which is opened, the bone dislocated, and the external 
ttnp formed by carrying the knife close along the side of the bone, 
a few UnCvS beyond the metacarpo^phalangeal joint. 

Complicatiom, — If the incision is carried too near the second 
metacarpal boue, the knife may become fastened ; this is ciiaa<i.4v!yL 
by making the incision a line or motei ^TL\ATTi'B\-^Vi Vi^^'2«>J«sx% 
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base of the external flap, open the joint with the point rather than the 
blade ; if the line of the articulation is not found readily, seek it 

from before backwards^ 
along the end of the me- 
tacarpal bone ; if the 
knife is kept close to the 
first metacarpal bone at 
its upper extremity, the 
radial artery may be 
avoided; if cut, it must 
be at once tied. 

Modificatians.—YelT^eB,}! 
made a dorsal incision 
from the styloid process 
of the radius to the com- 
missure between the 
thumb and finger, divid- 
ing the integuments, tendon of the lon^ extensor, and part of the 
interosseous muscle; the joint is then opened, and the metacarpal 
bone dislocated and dissected out ; the palm is not wounded. 

Oval Method. — Scoutetten's method modified by Malgaigne (Ber^ 
nard and Euette) : — (Fig. 114.) The hand held in a position between 

supination and prona- 
tion, make an incision 
along the dorsal sur- 
face of the metacarpal 
bone of the t^umb, 
commencing six lines 
above its articulation, 
a. with the trape- 
zmm, and extending 
through all the tissues 
down to the bone, to 
the inner side of the 
head of the first pha- 
lanx of the thumb, on 
a level with the com- 
missure, J, between 
the thumb and index 
finger. Then, carry- 
ing the hand into a 
state of pronation, con- 
tinue the incision 
around the palmar surface of the phalanx to its outside, c, and 
thence to the dorsum of the metacarpal bone, to meet the first 
incision about at its middle. Detach the muscles and integuments 
^om either side of the bone, and open tVie 8kr\\cM\aXi\<^Tv ^xom \U 
"orsal aspect (Fig. 115, a) ; then, endea^ofm^ \.o ^•^-^c^o^^*^ >t^< 
»^ outwards, complete the division of its TemamviiS 
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IllMLrtlcatBtloii of Oifi Sreoiid Metacarpal Bone, — ^The 
second metacarpal bone, b (Fig. 112), has lour articular faceted cor- 
responding with the following bones : — 1. The trapezins, // 2, 
The trapezoid, g; 3. The os magnum, A; -L The tliird metacarpal 
bone, c; these bones are firmly imiDed by strong Hgamentg. Dis* 
articulation of the bone is rendered especiallj diffictdt on account 
of the prolongatioti of that part of the^head that is in relation 
with the trapezoid, os magnum, and ihird metacarpal. 

Otffd Method, — ^The hand held in pronation, the thumb and fin- 
gers separated, an incision is made, com- ^ 
mencing about half an inch in front of the 
styloid process of the radius, but on a line 
with the second metacarpal bone, d (Fig. 116), 
and is continued to the internal side of the 
base of the first phalanx, a ; it is now car- 
ried around the dorsal surface in the cutane- 
ous fold, represented on the dorsum by the 
line, &, c ; the two points, c, and <f, are now 
united by an incision ; the sofl parts are dis- 
sected by keeping the edge of the knife dose 
to the bone, the wound being held apart; 
the knife is carried up along the internal 
side of the bone to the union of the two 
metacarpal bones, and turning its edge in- 
wards the interosseous hgament is divided, 
and in the same manner the knife is made to enter the articulation 
of the metacarpal bone with the trapezius j the anterior and pos- 
terior ligaments are 
next diyided, the bone 
dislocated, and the 
knife entered flatwise 
and horizontally under 
tlie upper part of the 
bone (a and 5, Fig. 
117), is carried down- 
wards, completing the 
operation ; care should 
be taken in dividing 
the ligaments not to 
penetrate any adjoin* 
ing articular canities. 

DlMirtlciiIatloii of 
tti« Third and 
Fourth metacarpal 
Bone*. — The articulii* 
tions ofthese two liooea 
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Dlsartlcnlatton of tlie FUVh HEetaearpal Bone* — -This bone, 
e (Fig. 112), articulates with the ps unciforme, t, forming an 
arthrodial joint ; its articulation is continuous with that of the 
fourth metacarpal bone and the wrist ; it has ligaments upon the 
palmar and dorsal face, and on the outside the interosseous liga- 
ment ; the unciform bone receives the fifth metacarpal, upon a sur- 
face concave from behind forwards, and slightly fix)m within out- 
wards ; the line of articulation, if prolonged, would fall upon the 
middle of the second metacarpal bone. 

Single Flap. — Lisfranc directs thus : — The hand being pronated, 
find the position of the j[oint by carrying the finger along the 
ulnar border of the metacarpal bone, until it meets an eminence 
which is prolonged into a projection on the palmar surface ; this ia 
the unciform process ; immediately below it is the joint; the arti- 
cular interline may be seen on the dorsal surface by moving the 
bone ; grasp as much flesh as possible with the left hand, and 
plunge a bistoury perpendicularly from the dorsal to the palmar 
surface across the skin and muscles opposite the ulnar side* of the 
joint, and graze the bone with the edge of the knife, forming a 
semi-elli{>tical flap, which is finished a little beyond tne head of 
the phalanx ; an assistant holding away this flap, the surgeon dis- 
sects the skin from the dorsal suriace of the bone, without includ- 
ing the extensor tendon ; seizing at the same time this skin and 
the spft parts, and dragging them away, he plunges in his bistoury, 
still cutting from benmd forwards, and a little from without 
inwards, so as to graze the bone without wounding the skin on 
either side ; and freely divides, from above downwards, all that he 
meets with to the digital commissure. Lastly, he carries the edge 
on the ulnar side of the joint, enters it, following the direction 
pointed out, and incises the dorsal ligament with the point ; then 
to cut the two metacarpal ligaments, plunges the point of the bis- 
toury obliquely between the two bones, its edge turned towards 
the wrist, and makes the blade enter by elevating the handle; then 
the joint is opened on three sides, and you, need only draw away 
the bone to finiish with the point of the knife the section of the 
muscles and palmar ligaments. — (Mcdgaigne^ op, cit) 

Oval Method. — Scoutetten operated as follows: — The hand is 
pronated. and an incision commenced one line above the articula- 
tion, e (Fig. 107), and carried along the dorsum to the commis- 
sure, dy then under the finger, along the fold of the integument to 
the opposite side, /, and from thence back to the point of departure, 
e; the soft parts are dissected from the bone, and disarticulation 
effected. 

Malgaigne thus modifies Scoutetten's operation (Bernard and 
Huette) :—(Fig. 119.) " The hand being held in a state of forced 
pronation, commence an incision six lines above the carpo-meta- 
carpal joint, a, and carry it down in a straight line to the inner bor- 
der of the first phalanx of the little finger, until it meets the 
depression at the base of the finger on its palmar surface, h; 
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coBtinue it around the base of the finger, followiD^ this 
depression exactly. Then the oporator, lifting up the httle finger, 
continues its incision around to 
its ineide, c (Fig. 119), and up- 
wards to join its first portion 
about opposite to the centre of 
the metacarpal boae» The in- 
teguments and muscles are then 
detifccbed from the bone, and its 
articular connexions divided 
with the point of the bistoury 
in the manner already describ- 
ed." The wound after the ope- 
ration is seen in Eig. 118, 

HlHartlcnlation of Two Me- 
tacarpal Etoiies at a SIu^lis 
Operation,— The second and 
third, the fourth and fifth, or 
any two or three metacarpal 
bones may be removed to- 
gether, Velpeau advises, in 
removing the fourth and lifth, fig. lis. 

to make a transverse incision, a 

little in front of the articulations, another parallel to the axis of 
the metacarpal bones, upon the dorsum of that which supports the 
little finger, in order to cut upon that part a dorsal flap which is 
to cover the whole uhiar side of the wound after the operation; 
the disarticulation ia then effected, and a small flap formed of one 
or two inelies in lengthL which must be separated down to its base 
in the palm of the hand, in order to be able to raise it upoa the 
transverse branch of the wound. The same process ia adapted to 
any other two metacarpal bones. 

Chelius says: — '*If both middle metacarpal bones are to b« 
exarticulated, the fore and little fingers behig well adducted^ one 
cut between the bones is to be made, close on the radial side of the 
middle finger, and another on the ulnar side of the ring finger to 
the carpus. These two long cuts are then to be connected on the 
volar and dorsal surfaces by transverse cuts, close down to the bone, 
the soft parts turned back, and the joint cut through." — {System of 
Surffertf) 

IMftartlenlatton of tlie IfTctaearpal Bones of all llie Fiugera, 

— To recf}gnise the line of artieuhition fix the external and inter- 
nal hmits f externally it begins witii the upper extremity of the 
first metacarpal bone, 1 (Fig. 120), with the trapezium^ rj ; tlvla. 
point is made promineut by pTe^m?,V\\e^X\^\\\^\\\v\5^^^^^- V^'Vcv\>^^ 
nnllv^ h corresponds with the arVV.\i\»A;\t>\3. ^^ ^^^ S3.K^\x wx-s^^x^"^ 
With the unciform l»or\e, f; \>fe\x\^ «^ Xvt^^ ^«^^ '^'^ ^'^ 
of the former, and just below t\\^ VooVXSS^.^ v^«an:?e5»^ "^^ 
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the lino of articulation between tlios« points is irrepfular, but repre- 
sents a stightly curved line, convex downwards (Figs, 112, 120) j 
these articulations have only anterior 
and posterior ligament*^, except the se- 
cond and fillh, which have bJso lateral 
Ijgamenta. 

Single Map. — Maingault's method (Ber- 
nard and Iluetk) : — *^ 1st. The hand being 
held in the position of forced snpination, 
recognise at its outer border the articu- 
lation of the first inetacarj:>al bone with 
the trapezium, and, at its internal side, 
the articulation of the nnciform bone 
with the fiflh metacarpaL 2d. Intro- 
duce a small straight knife between the 
bones and the soft parts, carrying it a 
httle below the projections formed by the 
unciform and the trapezium, so as to 
bring out its point below the thumb. 3d, 
Carry the blade of the knife along the 
anterior surfaces of the metacarpal bones, and cut out a large flap 
of an elliptical outline, a, &, c (Fi^. 121). 4tii. Then tarn the hand 
in the prone poaition, and make a semicircular incision across its 
back, two-thirds of an inch below the lino of the articulations, and 
carrying the knife through the tissues connecting the thumb with 




Fig. lao. 
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~^e index finger, fi, h, c (Fig. 122)^ join the first incision. While 
jio nssjstani is dramng the integtimenta upwards;, the surgeon, 
holding the njeti^carpm in his lell hand, pToCieeds with the diaarti- 
)^Iution from the front of the hand, commewivu?; ^"\\X\ ^ft ;a\^X»r 
^sl bone of the index or the little fingeii acciOTtto^ aaV^Sa o*^^- 
"^ "/>oii the right or left hand;^ 
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nif^artleulailon of Metacarpal tind Carpal Boiie«, — Tliere 
are instances on record of the rornoval of the imeifbrm, pisiform, 
rvnd pjmniidal bones^ with the fourth and fifth metacarpal bones: 
lof the OS magnum with the thre^ middle metacarpal booes; and 
finally^ of the trapezium, trapezoides, and scaphoid^ with the meta- 
carpal bones of thumb aud index finger. Iso rules need be given 
for these operations ; the principal danger arises from the opening 
thus made into the cavities of the carpal articulations, 

HlKartieDlatioii of the Radio-Carpal Artienlatlon. — This 

articulation is composted of the radius and ulna above, and the sca- 
phoid, semi-lunar, and cuneiform bones below (Fig. 12(t) ; the 
line of articulation Is convex upwards, the three latter bones form- 
ings a convexity which is received into the concavity of the radius 
and ulna; the pisiform bone is in front and below the articula- 
tion ; it lias external, internal, anterior, and posterior ligaments. 

Malgaigne (op, cit) gives the following rules for determining 
the line of articulation :-^'^ L Strongly bend the hand backwards ; 
the summit of the an^le formed by it with the forearm indicates 
the radio-carpal articulation ; 2. Feel in front the transverse pro- 
jection of the radius ; the joint is one line below it, and about 
half an inch above the crease in the skin that separates the palm 
of the hand from the forearm ; 3. Determine the summit of the 
styloid processes, and draw a transvonso hue between them ; the 

I joint will be two lines and a half above this imaginary line ; 4. 

Plastly, the styloid process of the radius being found, the styloid 
process of the ulna is two lines shorter, and the joint h a quarter 
of an inch above iV* 

Circular i/e/Aofi.— (Fig. 123.) The tourniquet being applied 
over the brachial artery^ or compression being made, an assistant 
holds the forearm in a position between 
pronation and supination, and strongly 
etracta the skin at the wrist; a second 
»lds the hand; the operator, standing 

'itipon the right side of the limb, makes a 
circular incision through the skin, about 
an inch below the styloid processes, graz- 
ing the thenar and hypo-thenar eminences ; 
the skin is dissected and turned back as 
high as the joint* a second circdar inci- 
Bion just above the pisiform and unciform ' 
boncB, aud over the joint, divides all the ^ 

soil tissues; the joint is then entered on 
one side under the styloid process, and the knife, held 
* .riy, is carried along tlie curve of the carpal bones to 
side, completing the disarlicuVaUoiv ^\ ^ ivn^^^v*^ 
and ulnar arteries are to be tied, tW \u\ieT'a^«&^CA\% '^ 

hid processes maj or may nol \><i Temo^^^^i ^"^ 

aJosed by bringing together t\ie ig»ai\^ «Ei\.«iTQ-^Q«^ 
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Modifications, — ^Yelpeau directs the hand to be flexed when tho 
mcLsion is made on the back of the wri«t^ and to be cxt4.mded 
when it is made in front j it has been advised also to direct the 
asBistants to rotate the limb while the incision is made} rendering 
the movements of the knife more limited. 

Flap Method. — Amputation at the wrist may be performed with 
single or double flaps, according to exiBting lesions. If a single 
flap ia made, it may be taken from the doraal or palmar aspect. If 
from the dorsum, the hand is held in a prone position, the integu- 
ment strongly retracted by an assistant, the operator grasps the 
extremity in the palm of tne left band, placing the thumb and fore- 



finger on the extremities of the styloid processes ; a semicireitlar 
incision is then made on the dorsum, from just below the processes, 
having its concavity upwards (Fig, 124) , the skin is dissected and 
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turned back, a, 6, c (Fig. 125), and the joint, the tendons, and 
radio-carpal ligaments divided : the lateral ligaments are next cut, 
the articolation opened, and the knife passed through (Fijar. 124), 
forming a palmar flap of two-thirds of an inch in length; the sty- 
loid processes may remain if desired. 

Tlio double Jlap is generally made as follows ; — A semicircular 
flap ia made from the extremity of one styloid process to another, 
as in Fig. 124, but not so low, first on the palmar, and then on the 
dorsum of the wrist; the ligaments being dividea, the hand is for- 
cibly flexed, and tho knife carried through the joint from the dor- 
sum (Fig. 125), or from the side, as in the circular amputation. 

Aiiiputatlon of llie Foroarm. — The forearm, in its upper por- 
tion, is covered by muscles, which in its lower part become ten- 
dons; its urier'wB are t)ie radial, ulnar, and anterior and posterior 
'aieiossL'otts: nmputatiou may be perl'otmt^d m at\y \mrt of iU 
^£tA, bat the operator should save aa muc:k o? ftve A\irto ^a. v^%- 
'" -T^ mast bo remembered ahat tbcTe ftte iwo \>ovlc^ \ft "^^ 
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divided, of difTerent diameters, at different parts of the limb, and 
the rule must be followed of applying the q^w first and last to the 
larger and firmer bone. The following methods of operating have 
beon practised; — 

Circular Method. — The forearm is held in a position between pro- 
nation and supination; the surgeon standing upon the right side of 
the hmb, makes a circular incision with a catling, dividing the skin 
and subcutaneous cellular tissue down to the aponeurosis; then 
turns up tlie skin like the cuff of a coat, if it should not easily 
retract; if the limb is large and conical, it maj be necessary to make 
a lateral incision in the skin ; next lie divides circularly the mus- 
cles, with a sawing motion, at 
the border of the flap of skin 
which is turned up (Tig» 126) ;^ 
the deep muscles between the 
bones are divided by intro- 
ducing the point of the knife, 
and carefully cutting all the 
oft parts in the interosseous 
pace; the knife being enter- 
ed on the dorsal aspect of the 
radius, and carried around 
and between the bones by a 
figure-of-eight incision ; a re- 
tractor with three ends is in- 
troduced into the interosseous 
apace, and the soft parts 
drawn up ; at the point 
where the bones are denud* 

ed, the surgeon draws the saw slowly at first across the radius and 
ulna, taking care to saw through the radius first (Fig. 127), as the 
ulna, being more closely attached to the arm, serves as a support 
for the limb ; the radial and ulnar, with the anterior and posterior 
interosseous arteries, are now tied,— (/?er7i(ir(^ and Huette.) 

Single Flop, — The flap is made fi'om the anterior part of the 
arm, and of sufficient length to cover the stump; the tissues on 
the posterior part are incised circularly. 

DaubU Flap. — The flaps may be of equal or unequal length, accord- 
ing to the condition of the parts; if equal, the following rules by 
Mr. Guthrie may be followed : — ** The arm being placed and held 
firmly in the intermediate position between pronation and supina- 
tion, with the thumb uppermost, so that the radius and uhaa are 
ns one hne, a sharp-pointed straight knife is to be entered close to 
'ttie inner edge of the radius, and brought out below at the inner 
#teo of the ulna* It is then to be carried forwards for half an 
inch, and made to cut its way out nv\1Vi^^ictv*0\r\\\.^^^^^^^'^ 
to form B semicircular flap. Ee-€iii\ftt^«i ftX Klti.^ 'sassifc ^nsN. -^^ 
before, a simihr flap is to be mad© on VXi<a ov3k?ufe\^^>^^ '^^^^^^^^S 
the bonea being a little altered to «.Otm\V ol V^a ^^^^"^ «?**«» 
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The two flaps am to be turned back ; the tendon of the supinator^ 
radii longus^ acd all otlier tendinous, muscular, or interosseoa 
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fibres, Dot cut through, are then to be divided, and the linen 
retractor run between the bonea, which are to be sawn across at 
the fiame time." 

MudifimtioTm. — Skcy makes tho double flaps of the intejarutnonts 
to avoid projection of the ulna, which is liable to occur in the com- 
mon 1 1 ouble flap. He operates as follows: — -The flaps should be 
anterior and posterior; the point of division of the bones being-' 
determined on, an arched hne in ink should be drawn in front from 
the central point of the radial to the ulnar aspect of the arm, and 
a corresponding one behind ; commencing^ at the starting point, the 
lines formed for each should be run nearly longitudinally along the 
arm, to the extent of about an inch, and then curve almost sud- 
denly inwards, and passings nearly transversely across the forearm ; 
the depth of each flap should be nboutan inch, or something more; 
these two integumental flaps being separated up to the linea form- 
ing their bascj and drawn upwards with some force, even beyond 
it, the muscles should be divided by the circular incision, as in the 
former kind of operation. 

Mr. Teale's operation, with rectangular flaps (Fig. 94), is also 
recommended for the lower part of the forearm. 

UliiiirtU'nl&tloii of the Elboiir Joint, — The elbow is a true 

ginglymoid or hinge joint, formed by tho lower extremity of the 

tarachii above, a (Fig^ 128), and the upper extremities of tho 

ivtdhL^ r, nmf uinn, d, the Ibrmcr on the outside, and the latter on 

i^e inside; the ulna forma the principal part oil \.\\e \eiv, ct \*oxV\tixk 

V i/je jo/nt^ having a hrge articular surface by 1\\b \kto^^VAow ^V 

oolGcrBQoi}, c (Fig, 12B\ backwards, aud Oic cotonoii ^TWi«i«&^>> 
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. 129), forwards, which embrace the irregular articulating sur- 
of the OS brachii ; the radius is merely in contact with Qie os 
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brachii; the articulation has anterior, posterior, and lateral liga- 
ments. The exact position of the joint is determined only by care- 
ful attention to the anatomical relations of the following osseous 
prominences about the joint : — the epicondyles, or the most promi- 
nent points on the condyles of the os brachii (Fig. 128), are recog- 
nised, thfe internal more readily than the external, a 'line drawn 
through the lower points, is, on the outside, a quarter of an inch 
above the interarticular Une, 6, /, c (Fig. 128), and on the inside 
three-quarters of an inch ; the articulation of the radius and hume- 
rus is transverse, that of the ulna irregular, and owing to its pro- 
jections must be entered externally. 

Malgaigne remarks of the position and direction of the interarticu- 
lar Une (pp. cit.) : — " Two facts result : first, that the articular interline 
is very oblique firom without inwards, and from above downwards. 
Second, that it is very much below the tuberosities of the hume- 
rus. If, then, in cutting your anterior flap, you extend its base up 
to the level of these tuberosities, it will almost always be too short 
to cover the bone, which will project, especially on the inside and 
downwards: this often happened to Dupuytren, who put in his 
knife transversely at the internal and anterior part of the epitro- 
chlea, to bring it out on the anterior border of the epicondyle. 
You should, on the contrary, plunge in the knife obUquely one 
inch below the middle projection of the epitrochlea, to bring it out 
half an inch below the projection of the epicondyle." 

Circular Method. — The brachial artery being controlled, the arm 
18 held in a supine position, and the operator standing on the out- 
side of the limb makes a circular incision, through the skin only, 
around the arm, four fingers' breadth bdow tlv<i Viv^<^\ \.W \\x\«.*^^- 
wents are dissected up to tUe iomV, \ix\v\ TVl^vi^^vi\^^^^^fw'^•^^^^^^^-> 
(Fig. 130); the mu-sijles in front «.ivi VWu ^vsW^^vX ^Vv^ \v^^^^ 
eut^ and the joint entered, and Oasai\Xc>AaX^^^ eQ»\£iV^^'^^^^^ 
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ing the trieepa, or sawiDg- off the olecranon ; the brachial artery ia 

divided before its bifurcation. 

Singh Fhp,^-l!he Mmb 
ifl placed in & Bupine posi- 
tion, but shghtlj flexed; 
the operator, raising the 
^ Eoft parts from the bone, 
in front of the joint, enters 
a straight knife about a 
finger's breadth below 
the internal condyle (Fig, 
131) J travereing the limb 
close to the ulna it appears 
two fingers* breadth below 
the external coudjle, to 

allow for the retraction of muscles arising from the humerus, and 

cuts an anterior flap, o, &, c (Fig. 131), about three inches in length ; 

this flap being retracted, a (Fig. 132), the knife is passed behind 
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the limb, and the heel entered on the outside, between the articu- 
lation of the radius and os brachii, <?, and continued across the 
back part of the joint, dividing all the tissues to the internal 
angle of the wound ; the anterior ligament, c, dj and lateral hga- 
Kieiits are divided, the bones luxated forwards^ the insertion of the 
triceps cut, and the operation completed. 

Guerin recommends an external flap ; this is made by transfix- 
ing the limb upon the outside, entering the point of the knile just 
within the head of the radius, a (Fig. 133), traversing its neck, c, 
and cutting out a large external flap, h; a S(*ctmd Gap is made from 
the itiEfide of the arm, by cutting from without inwards, and fiom 
below upwards, d; the Roft tissues immediately covering the joint 
^r© divided^ and disarticulation completed, A good covering ia 
tm made for the condyles. 
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Oval ifc^Aod— Baudens performed the ova! operation, commeuc- 
inp: the iDcision over the border of the radius, five fingers' breadth 
below tlie fold of the joint, 
and passing around the limb^ 
a finger's breadth higher, over 
the ulna ; the dissection was 
then carried upwards to the 
joint, and disarticulation ac- 
complished* 

Amputaif^n or tlie Arm* 

— The humerus is covered in 
its% lower part by muscles, 
closely attached throughout 
its extent; but at the upper 
part large muselefi are inserted 
into it which have their ori- 
gin from the thorax, shoulder, and back, which, when divided, tend 
to leave the bone hare; the only artery always requiring the 
hgature is the brachial j the following methods are practised: — 

Cirmlar Method, — ^Thc patient placed in a recumbent position, 
the arm carried at right angles to the body, the operator standing 
on the right side of tlie limb, makes a circular incision through the 
integuments; these are loosened from the fascia with the point of 
the knife, and drawn up or rolled over by an assistant, an inch, an 
inch and a half^ or two inches, according to the size of the limb ; 
the second incision made at the margin of the retracted skin, 
divides the superficial muscles, which are also retracted; a third 
incision lays the bone bare (Fig, 92) ; this is sawn through ; the 
brachial artery, lying on the inside, between the biceps and inter- 
nal portion of the triceps muscles, is secured ; the wound is gene- 
rally brought together from before backwards; it may be closed 
from side to aide, or even obliquely, 

Bingh Flap. — Amputation may be performed with a single flap 
at any point presenting upon one surface a sufficient amount of 
tissues; Sabatier, in amputations on a level with the axOia, made a 
square flap of the deltoid, by uniting two lateral parallel incisions 
by a transverse, detaching the flap from the bone, incising circu- 
laj'ly the remaining tissues, on a level with the base of the flap, 
and sawing the bono. 

Double Flap, — The flaps are made of equal size (Fig. 134), and 
generally anterior and posterior; the arm being carried at right 
angles from the body, the operator grasps with his lefl hand the 
tissues on the anterior or lateral part of the arm, and passing the 
knife down to the bone, carries it over to the opposite side, cuts & 
flap of the requisite length, being two to throe or more inches 
long, according to the size of the limb (Fig. 135) ; withdrawing 
the' knife, it ia re-entered and a second flap is m.a^l^ m *. ^ssseSs*^ 
manner; the flaps are finnly tcttwiWA^ V\\«i Xa^xw^ ^-?tos!%^ 
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bone divided, and the bone sawn at the highest point in the flap 
(Fig. 134). 

Modifications, — The most rapid operation is that in which one flap 
is short, and is formed on the anterior surface by cutting from 
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within outwards. Mr. Luke's amputation of the arm with two 
flaps is thus described by Mr. Guthrie : — " The first flap is made 
posteriorly to the bone, by transfixing the limb, for which purpose 
the knife is entered at the mid-point between the anterior and 
posterior surfaces, carried transversely across the limb, and made 
to cut towards the posterior surface, in an oblique direction, until 
all the soft structures are divided. It is necessary, in entering the 
knife, to bear in mind that the bone lies opposite to the mid- 
point, and that, in carrying the knife across the limb, it would 
strike against the surface of the bone, unless means were adopted 
for its prevention. This is easily done by grasping the structures 
which are to form the posterior flap between the fingers and 
thumb of the left hand, and by drawing them backwards during 
the time the knife is entering at the mid-point and being carried 
across the Umb. Having formed the posterior flap, the anterior 
one is formed as in amputation of the thigh, by cutting inwards 
from the surface towards the bone with a sweep, which will make 
this flap equal in length to the posterior. The operation is com- 
pleted by dividing the remainmg soft parts by means of a cut 
carried circularly around the bone, and by sawing the bone in the 
line of division.'' 

Rectangular Flap, — The method by a rectangular flap has also 
been adopted on the lower part of the arm, the line of incision 
being given in Fig. 136. 

OvcU Method,— -M.T. Guthrie describes the following method of 

amputation of the arm immediately below the tuberosities of the 

Humerus, which is similar to his amputation at the shoulder-joint, 

ud is designed to supersede it : — " The arm being raised fi-om the 
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ride, and an assistant having compressed, or being ready to com- 
press, the subclavian artery, the surgeon commences his incision 
one or two fingers' breadth beneath the acromion process, and car- 
ries it to the inside of the 
arm, below the edge of the 
pectoral muscle, then under 
the arm to the outside, 
where it is to be met by 
another incision, begun at 
the same spot as the first, 
below the acromion process. 
The integuments, thus di- 
vided, are to be retracted, 
and the muscular parts cut 
through, until the bone is 
cleared as high as the tuber- F'€^• ^^ 

orities. The artery will be 

seen at the under part, and should be pulled out by a tenaculum or 
spring forceps, and secured as soon as divided. The bone is best 
sawn, the surgeon standing on the outside ; the nerves should be 
cut short, and the flaps brought together by two or three silk or 
leaden sutures. There are &w or no other vessels to tie, and the 
cure is completed in the usual time, while the rotundity of the 
shoulder is preserved." 

IHsartlenlatlon of tlie Shonlder-Jolnt. — The shoulder-joint 
is arthrodial ; the articular head of the os brachii, c, is very broad, 
and articulates by scarcely one-third with the shallow glenoid 
cavity of the scapula; it is connected 
to it by a loose capsular Ugament ; the 
joint is strengthened by the long head 
of the biceps, and the muscles arising 
from the scapula, and inserted in the 
vicinity of the joint; the joint is pro- 
tected above by the extremity of the 
clavicle, &, and the acromion, c; in am- 
putations at the shoulder-joint, the 
artery must be compressed upon the 
first rib above the clavicle, with the 
thumb, or a padded key. 

Ovai Method, — The following is Lar- 
rey's operation {Bernard and Huette) : 
— "Make a vertical incision on the 
outer surface of the shoulder through 
the skin and subjacent tissues down to 
the bone, and extending from the edge of the acromion process to 
a point one inch below the top of the humerus (Fig. 137) ; 2d. 
Hake then two obUque incisions starting from. I\v5i ^ja^xXx^ <i\ "^ 
Tertical one, one on the anterioT, Mid ^^ o>i\i«et ^xl ^^ -^kss^rxs!- 
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', of thi? Mil', <*»rrying Uiem throagh the tissues conopowng 
tfa« •iiKrior rior waJla of the axilla, to the lower border 

of eaefa^ im*! '^i<'ir otUchment^ to the humerus; 3d. Pudi 

Ibo €h}j^*ji (it uw wi-und on either side to expose the joint, and 
open it, making tr»i5tion on the bone to put its ligament on the 
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stretch; 4l1i. Luxate the hone, pas3 the knife behind it (Fig. 138), 
and finish the operation hy catting directly tlirongh the tissues in 

the axilla, which in- 
tervene between the 
extremities of the in- 
cisions already made, 
recollecting that the 
artery is contained 
in them, and requires 
to be compressed by 
an aasistant. The 
wound which results 
from this operation 
is almost perfectly 
oval in shape.'* 

Modifica tions, — - 
Guthrie comraencea 
hia incision just be- 
low the acromion, 
hut endantrers the 
I \ J ^ exposure of the gle- 

Fig. 140. noid cavity, by the 

subsequent oontrac- 
of the muBcles «uid integuments ; Guerm dissects the head of' 
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the bone from it^ cavil j with the knife held vprticallj, first upon 
one side and then upon the other, a, b^ € (Fig. 110), aji'd completes 
^_ii hy dividing the axillary portion. 

^1 Single Flap. — Malgiiigne {op. tit) gives the following description 
™^ of Dupiijtren^s operation with a sin t,rle flap : — *^ The arm being held 
away from the trunk, grasp the deltoid in its entire length and 
■ thickness in the left hand ■ with the right pass a double-edged 
knife through its base, under the acromion, and grazing the sur- 
face of the humerus, cut an external and superior flap of suHicient 
extent; an assistant raises it; then, by approaching the arm to the 
body, expose the tendons of the muscles inserted into the head of 
the humerus. Cut thcrn, commencing with those posterior, which 
axe more easily divideEl on account of the greater interval between 
the acromion and the head of the humerus, than between the lat- 
ter and the coracoid procefcss, and finishing with the anterior ten- 
dons. To a practised hand, a semicircular incision on the anato- 
mical neck of the humerus with the edge of the knife held perpen- 
dicularly sulliees. The fibrous tissue that unites it to the acromion 
is also divided. Then the opera! or^ grasping the diseased arui with 
his left hand, dislocates the head of the bone outwards j and, pass- 
ing the knife behind it, detaches the flesh that covers itj in which 
I the nerves and vessels are comprised. At this moment, the aasist- 
ant compresses these soft parts, with his thumb on the bleeding 
surface, and his fingers placed in the axilla, so as to compress the 
artery; and the operator, assured against haemorrhage, finishes 
dividing them, on a level with the inferior attachment of the great 
pectoral and latissimus ilorsi to the humerus." 

Mo(Hfic(itwjiii.^Gn6nu^ instead of making the flap by transfixion, 
cuts from witliout inwards; com- 
mencing the incision (on the left 
side) near the anterior border of 
the deltoid, on a level with the 
articulation j it descends in a curv- 
ed direction to within two-thirds 
of an inch of the insertion of the 
deltoid, and then ascending on the 
posterior part (Fig. 141) at the 
same level as it was commenced; 
the flap is dissected up, and the 
limb diaarticulated. 

IDouhh Flaps, — The method of 
Xisfranc, now generally adopted, is 
fis follows {Bernard and Muetf^) : — 
Ist. The patient is supported in a 
convenient position upon a chair, and the arm kept close to the 
trunk, the head of the humerus at the same time being pushed 
upwards and outwards as much as possible. The surgeon then^ 
l|jL*iag provided with a long slraight kmfe cxMlvu^ QTxS^Q'CSi ^^^^'^.^ 
isuivs himself of the exact posUion o£ t\iG ajc.icim\<ya. isxv^ CL^T^sJwi^?^ 




Fig. 141. 




ASfl'UTATIONS, 



aspect of the joint, carrying them Ibrougli the tissues composing 

the anterior and posterior walls of the axil In, to the loWi>r border 

of eu.ch, and dividing their attachraents to the humerus ; 3d. Push 

Pthe edges of the wound on either side to expose the jomt^ and 

I open it, making traction on the bone to put its ligament on the 
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stretch ; 4th. Luxate the bone, pass the knife behind it (Fig. 138), 
and finish the operation by cutting directly through the tissucB in 

the axilla, Tvhich in- 
tervene between the 
extremities of Ihe in- 
cisions already made, 
recollecting that the 
artery is contained 
in them^ and requires 
to be compressed by 
an aaeistant. The 
wound which results 
from this operation 
18 almost perfectly 
oval in shape," 

Modifications, 

Gruthrie commences 
his incision just be- 
low the acromion, 
but endangers the 
exposure of the gle- 

^^on of the muscles and jnteguments -, au^vm fc^eta vVii\\^^^ 
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the bone from its cavity with the knife held vertically, first upon 
one side and then upon the other, a, 6, c (Fig. 140), and completes 
it by dividing the axillary portion. 

Single Flap, — Malgaigne (op. cit.) gives the following description 
of Dupuytren's operation with a single flap : — " The arm being held 
away from the trunk, grasp the deltoid in its entire length and 
•thickness in the left hand; with the right pass a double-edged 
knife through its base, under the acromion, and grazing the sur- 
face of the humerus, cut an external and superior flap of sufficient 
extent ; an assistant raises it ; then, by approaching the arm to the 
body, expose the tendons of the muscles inserted into the head of 
the humerus. Cut them, commencing with those posterior, which 
are more easily divided on account of the greater interval between 
the acromion and the head of the humerus, than between the lat- 
ter and the coracoid process, and finishing with the anterior ten- 
dons. To a practised hand, a semicircular incision on the anato- 
mical neck of the humerus with the edge of the knife held perpen- 
dicularly suffices. The fibrous tissue that unites it to the acromion 
is also divided. Then the operator, grasping the diseased arm with 
his left hand, dislocates the head of the bone outwards ; and, pass- 
ing the knife behind it, detaches the flesh that covers it, in which 
the nerves and vessels are comprised. At this moment, the assist- 
ant compresses these soft parts, with his thumb on the bleeding 
surface, and his fingers placed in the axilla, so as to compress the 
artery; and the operator, assured against haemorrhage, finishes 
dividing them, on a level with the inferior attachment of the great 
pectoral and latissimus dorsi to the humerus." 

Modifications. — Gudrin, instead of making the flap by transfixion, 
cuts from without inwards ; com- 
mencing the incision (on the left 
side) near the anterior border of 
the deltoid, on a level with the 
articulation ; it descends in a curv- 
ed direction to within two-thirds 
of an inch of the insertion of the 
deltoid, and then ascending on the 
posterior part (Fig. 141) at the 
same level as it was commenced ; 
the flap is dissected up, and the 
limb disarticulated. 

Dotihle Flaps, — The method of 
Lisfranc, now generally adopted, is 
as follows (Bernard and Huette) : — ^^®- ^^^' 

1st. The patient is supported in a 

convenient position upon a chair, and the arm kept close to the 
trunk, the head of the humerus at the same time being pushed 
upwards and outwards as much as possible. The s.wx%<iQrcv ^}wk^^ 
being provided with a long straigH kmfe c\x\XJvw^ wv\iQ?0£v ^^'^^> 
assures himself of the exact position o? \)cie «»ctom\Qr£i wA ^•wt^^'^^'^ 
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processes. If it m the left shoulder upon which he is aboi 
operate, the point of the knife should be entered in a direction 
almost parallel with the humerui^ at the outer side of the posterior 
border of the axilla, in front of the tendons of the latis^irnus dorsi 

and teres major muscles, 
c (Fig. 142). As the knife 
passes in, the plane of its 
blade should form an angle 
of thirty-iive degrees with 
the axis of tlio shoulder, 
and its point should graze 
the posterior and external 
surface of the humerus, 
until it reaches the under 
surface of the acromion ; at 
this point the handle of the 
knife should he raised, and 
its point lowered, so thiit it 
is brought out below^ and in 
front of the clavicle, a, in 
the triangular space he- 
tw^een the acromion and 
coracoid processes, which 
is bounded posteriorly by 
the clavicle. The knife should then be made to cut its w-ay out- 
wards around the head of the Immcrus, 6, and as soon as it becomes 

disengaged from beneath the acro- 
mioUj the arm is carried a little dis- 
tance away from the trunk, and the 
surgeon grasps with his lel\ hand 
the deltoid muscle, raising it as much 
as possible from the bone, and car- 
ries the knife directly downwards, 
grazing the bone, and cutting out a 
posterior semicircular flap about 
three inches in length. Jn making 
this Hap the upper part of tiie cap- 
sule of the joint should be divided, 
as well as the tendons of latissiraus 
dorai, the teres major and minor, and 
a part of the deltoid ; 2d. T lie head 
of the hnnwruB being readily sepa- 
rated from the glunoid cavity after 
the division of the parts just men- 
tioned, the operator paK8<^«i the blade 
of the knlib bt!\\u\d \1^ and carries it 

^e humerus, to cut out the iot\-'!rua\ flivp, wid el\. 1\{\^ mova^iuX. \5i&a 
f^erjr contained in the substancii of tliV^ f^H^ sVouUbe. ^icjm^.T^t'- 
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AMPUTATION OF THB L^WBB fiXTRBMITIES. 

By an assistant. In operating upon the shoulder of the right side 
the same ruk'S are followed, except that the knife should be 
entered in the infra-elavicular triangle described above, to be 
brought out at the posterior border of the axilla^ thus reversing 
the direction of the knife in transfixing the articulation to cut out 
the posterior flap." 

The manner of cutting out the first flap by transfixing the parta 
above the joint, is illustrated in Tig, 143 ; <•, point of entrance of 
the knife^ tr, of emergence, and 5, the flap ; the knife may, as here 
representedj have a single bkde. 
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ABEPUTATION OF THE fiOHTBR BXTRKMiTIISS. 

General PurNCiPLES.^ — *' Under aU circumstances^ ex/^ept wJiere 
poverty and advanced age^ and cof^rmtd dissolute haMi^, so comhine 
in the individnal^ as to render if certain that Tnechanimt appliances 
would he of liith servicCy give the patient the stump best adapted to 
like most useful artificial Umh" 

"L In all amputations of the lower extremity, the surgeon 
should be governed in the selection of the point of operation and 
the method to be adopted — L By the mortality of the operations 
in question ; 2, By the adaptability of the stump to the most ser- 
Ticeable artificial limbs. 

" II. In all injuries of the foot, involving parts anterior to the 
raedio-tarsal articulation, the surgeon should sacrifice as little as 
possible of the structures essential to progression. He sliould 
preserve, 1. Single phalanges, the importance of which increases 
Irom the small to the great toe ; % The metatarsus, by amputation 
of the phalanges, or by the excision of individud metacarpal 
bones ; 3. The tarsus, by amputation at the tarso-meta tarsal arti- 
culation (Hey's or Lisfranc's method). 

" III. Of the amputations through the tarsus or at the ankle- 
joint, preference should be given to Syme^a operation as aflTording 
a minimum mortahty, with a etump best adapted to an artificid 

»limb, 
** IV. In the after treatment of the amputations and resections 
above considared, it is good practice to leave the wounds open 
to heal by granulation,"- — Report of Drs. YALENTmE Mott, Gctrdon 
Buck, John Watson, Alfred C. Post, Willard Parker, Ernst 
Krackdwijeer, W. H. Van Bcren, and Stephen Smith, a com- 
mittee of Associate Medical Members of the U. S. Sanitary Com^ 
miBsion. 

Bone* i>rtb« Foot and AnUlo^Ioint* — (J\^. \^^> «• •ks^^'^> 
inferior extremity of the tibia an^k ^\:>vlV*, c, ^Vt^^^^^N V^ 
calcis; e, scaphoid; /, cuboid ^ g, m\AiTiaft!i <iMw«i\^^^% ^- ^, 
ouneiTorm; i, external cuneifotDi', \,*i,^v ^i^^*^^-* 
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third, lourth, and fifth metatarsal bones; h^ kj kj h, Jt, phalanges 
of the toes* 

Amputation of Ike T&em* — Amputation in the continuity of 
individual toes is performed by the same rules as have been given 
for flimOar amputations of tho fingers, 

illiiiirttciilatloii of tbe Second Pha- 
lange*,— ^Amputation through the phalan- 
geal articulations may be performed by tho 
same methods aa are given for the fingers j -j 
a fiap is generally farmed from tho piilmar 
surface. 

Xllsartleiilatioii of Slnsfle Toc«.^ — The 

metatarso- and metaoarijo-phalangeal arti- 
cuktiona present but slight diferences. 
The following peculiarities are to be no- 
ticed: — The extremity of the first meta- 
tarsal bone^ 1 (Yig. 144)^ is large, and 
requires a very liberal flap to cover it ; on 
the plantar face of the articulation are two 
or three sesamoid bones; the intcr-articu- 
lar hne is further from the inter-digital 
commissure than in the hand, but the 
eecond space is much nearer the joint than 
the others, 

Oi;al Method.— Holding the toe with 
the finger and thumb of tho left hand, 
commence an incision over the joint and 
carry it downwards and forwardSj along the aide of the toe to the 
conamissure of the toes, around, under the toe, along the trans- 
verse linear depression to the opposite side, and thence back to the 
point of commencement; the extensor tendons and lateral liga- 
ments are divided with the point of the knife^ the joint opened, 
and the disarticulation completed by cutting the tissues upon the 
under part of the joint. 

Singh Flap. — A flap may bo made from the dorsal or plantar 
iurface^ or, in amputation of the great and small toes, from the 
internal and externa! surface. If the flap is made upon the dor- 
Bum, make two lateral incisions, extending from the joint to the 
first phalangeal articulation, join their lower extremities by a trans- 
verse dorsal incision, dissect up the flap to the joint, dislocate by 
depressing the toe firmly, and divide the tissues on the lower sur- 
face. If tliG flap is palmar, make a transverse incision over the 
jo//3t^ and lateral incisionB to divide the connexions of the joint, 
depress tho toe, nnd pass the knife through tJae ^omX. «k.w\ ^(^t^^ "Ot^fc 
iWder Buiihce of the bone until a suiTident flap \% ^oimt<i, \l Shift 
°^ ^ upon the outer side of the great or BiaBJii \oft,feuWc ^JQ«1 
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joint by cutting through the commissure, the knife being hel4 
vertically, and complete tbe operation by carrying the knife 
through the joint and along the outer eido of the hone^ forming a 
flap of the requisite size. (Fig» 145.) 
Double Flap. --The operator holds the toe between tiie left 




Fig, 145. 

thumb and fioger, and recognising the articulation, transfixes the 
soft parts by passing the knife from the palmar to the dorsal sur- 
face on one side, emerging orer the middle of the joint, and cut- 
ting a flap from the side as far forwards as the edge of the com- 
missure; the joint may now be opened on the side, the knife 
passed through^ and a flap cut fi*om the opposite side by passing 
the knife along the bone ; or the parts may be transfixed^ and tlie 
second Sap cut out as the first, and disarticulation completed as the 
last step. 

Skey describes (Op. Surg.) the following methods of forming 
flaps : — " A second mode of effecting this separation of the great too 
is by a double flap. Bend the toe downwards, and make a dorsal 
flap, which is carried round across the middle of the phalanx, from 
the integumental fold, between that and the second toe, to the side 
of the ball of the first toe, and reflect it. A similar line below, unit- 
ing the ends of the first fla]5 by a circular sweep of the knife, fonna 
the lower flap- The bone is then disarticulated, and the lower flap 
completed by cutting out, A third mode of performing this ampu- 
tation, which insures sufficient integument, consists in making a 
straight longitudinal incision along the inner side of the toe, com- 
mencing about half an inch behind the articulation, and carrying 
it onwards to the middle of the first phidanx. At this end of the 
fine make a circular incision avovickd iW \.q^ ^ty«\i Xkj ^^^a^^-^*^ 
refhct back the in tegTtimenls and so?l ^M\a 'tvtim W^^iiXi^ "^^^^^^^-^ 
Jomt from above. These opera.lVo\ia ou NXv^ \o«s ^^5^r2^ ^^^^^ 
L'gatare or even two.'* 

1 






Via. im. 



ON AMPUTA110N8, 

IHMirtlcnIatlon of •]] tlie "roeii. — It will be seen (Fig. 144), 
thai the metiitarso-phalangeal arlieulat ion reprew nta ft curved line, 
having ila convexity downwards, doe to the following dillerence 
in the metatarsal honea : the second is half 
a line loDger than the first, the third is half 
a line shorter than the second, the fourth is 
half a hne beliind the third, the fifth is still 
further behind* 

Single Flap. — The flap is made in nearly 
the same manner aa in amputation of all the 
Angers; the incision, a, ^, c. in relation to 
the joints is seen in Fig, 146. If the ope- 
ration m on the leflL foot^ grasp the toes with 
the left hand, the thumb applied to the back 
of the tocB, and make a i^micircuUr inci- 
eion, in front of the joints, commencing' at 
the internal side of the head of the lirst 
metatarsal bone, and ending at the external 
side of the fifth metatarsal bone; di8S4u;t up 
the flap, open the joints, and divide the lateral ligaments with the 
point ol the knife ; the knife ie now passed behind the phalanges, 

and a llap cut from the palninr sur- 
face. The low^er flap may be made, 
according to Gu^Jrin, by an inci- 
sion on the palmar surlacey com- 
mencing on one side, and passing 
in a curved direction along the 
cutaneous fold at the root of the 
phalanges (Fig. 147). 

Circular i/tlAod^The steps of 
this operation are the same as for 
circular amputation of the fingers, 
en masse. 

Amp II tat Ion lliraut^tL the Me* 
tfttJirJial Baaea. — Amputation of 
all the metatarsal bones is per- 
formed with palmar and dorsal 
daps, as on the metacarpus; an 
incision is made on the dorsum of 
tho" foot, convex downwards, the 
soft parts divided down to the 
Fio, 14T. bone ; the knife should then trans- 

fix the palmar surlaee, graxing the 
bones, and make a flap nearly or quite to the commissure of t-he 
toeg; the interosseous muscular sul>8tance is divided by the point 
of the knife^ n, B\x-iM\^A retractor ap^Aied au^l V\\ti ^^^^^^ ^^xia 
U^frncted; the metacarpal saw is now used to tovd^ vW^io^m^ 
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IkiAftrticiitalloiB or Uie Pine Metatmnftl B«iie^ — The first 
metatarsal bone hag a large, eligbtly concave, articular surface for 
the internal cuneiform; it had four 
Mgaments, an internal, dorsal, plantar, 
and interosseoufl ; the articulation ia 
one or two lines behind the first pro- 
jection discovered on the posterior 
part of the inner margin of the meta- 
tarsal bone, and an inch anterior to the 
prominence of the scaphoid, e (Fig. 
144) ; the direction of the line of arti- 
culation is &om within forwards and 
outwards; the dorsalis pedis artery 
paasea to the sole of the foot on the 
outer Bide of the joint. 

Oifal Method, — Scoutetten operated 
as follow B (AfalgaigTie, op. tit.) : — ^^ Com- 
mence two lines behind the joint, a 
(Fig. 149), an incision directed ob- 
liquely from within outwards, to the 
commissure of the toes, c, and pai>sed 

round the baiie of the first phalanx, following the crease on its 
palmar surface j withdraw the bistoury and replace it on the inter- 
nal side of the phalanx, fi, in the inferior angle of the incision, 
ascend on the internal side of the metatarsal bone and phalanx, 
and by a line slightly ob- 
lique from within outwards, 

rejoin the point of commenc- /" \ 

ment; the skin being cut, 

divide successively in the /y'''^^\ y" 

whole extent of the incision / y^3 \ -^ 

the extensor tendons of the 
toe, and the fibres of the dor- 
sal interoseeous muscle. Dis- 
sect the ekrin fi-om the sole of 
the foot, leaving the sesa- 
moid bones on the phalan- 
geal articulation, and exposing all the internal surface of the bone. 
The operator then again seeks the joint, divides the internal liga^ 
ment, holding the point of the instrument perpendicular to the 
horizon, and the edge slightly oblique from within outwards and 
from behind forwards to follow the directions of the joint. Next 
divide the superior ligament, and then direct the edge of the bi»- 
upwards^ and push its point obliquely at an angle of forty-five 
tea into the interosseous gpace, formed hy the external surfiice 
'Ihe first cuneiform and the extremily ot \Xvfc ^jfeo^creA tosj^a^ss-*^ 
'bone, ^Yhen the point has penetTfile4V«^ ^^v^'^'a3x^;^x\^l<^^^^'«^«» 

he blade ag^a to the perpendicuViiT,aTa^^?U^vei^«^^^«®»'^^^'*?'^^-^- 
i divided. There remain only a. few tc\\x«sv3\ot «xv^ x^^^S?^^'^^ 




Fm. 149. 



102 



ON AMPUTATIONS. 



fibres, which are oasilj divided." The inciiiion in Fig. 148 is not 
precisely that desr^ribed above, but is preferable. 

Singh Flap. — ^Liafranc'a method is m fbllovvs {Malgmgne^ op, 
I ctY.): — ** The foot being placed on a table, and fixed by an assist- 
ant, the operator seizes with his fingers and thumb the muscles and 
in teguments on the internal side of the bone, and draws them 
from it as much as possible, to obtain a flap of suitable thickneBs j 
then he plunges a bis ton ry, held in the third position, from above 
downwards, between the inside of tho bone and the soft parts, 
two lines behind the joint,' cuts a flap all along the bone, and 
finishes beyond the metatarso-phalangeal articnlation. From the 
base of this flap, which an assistant draws back, make an incision, 
crossing tho bone obliquely to the internal and superior surface or 
the metatarso-phalangeal joint. Then push the biatonry between 
the bonea without touching the skin, as near the pOBterior extre- 
mity as possible, and cut directly down to the commissure of the 
toes; disarticulate tho bone as we have shown in the former pro- 
ceeding. Instead of making a second incision after the formation 
I of the flap, you may diasect off the skin from the base of the ilap 
f to the metatarso-phalangeal articulation, and have it drawn out- 
wards by an assistant. The essential point is to bo able to intro- 
duce the knife between the bones without jagging or cutting the 
integuments.^' 

ninarticulatlan of ilio Flflli metatars&l Bone.— The fifth 

metatarsal bone artioulates with the cuboid (Fig. 144) by a triangu- 

ilar surface, and with the fourth metacarpal; it has a tubercle on 

rthe external part of its base, which is easily felt, and into which is 

inserted the peronena brevis muscle; the line of articulation is 

obliquely lb r wards and inwards. 

Oval MtUiod, — ^An incision is commenced just behind the joint, 
a (Fig. 150), and carried forwards towards the commisanre, &, 

thence under the toe, along the 
transverse linear depression to 
the opposite side, c, and theo 
along tho external margin to o, 
the point of departure; the soft 
parts are dissected from the 
bone, the joint entered from 
the outside, behind the tuber- 
cle ; divide the ligaments which 
unite it to tho fcmrth metatarsal, 
and complete the operation by 
dividing the plantar ligaments. 
S'm^h Flap. — Telpeau directs as follow;?: — '^The knife being held 
porpendiculnrly^ the point upwards, cwt t\\tou^k the entire inter- 
osseous tisauci between the fourth and ^ftK meUV%.Y?^\iCiu^is.^"is^m 
J^Gpyro 6flok wards to the cuboid bone*, d\&iwc\Ac\i\G.^ Nke \^T^a, 
f^Gt^oh It, paas the knife to the ouUide^ anad G\it mi (i^Xfemiii^w^' 
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Lisfranc translixea the tiasues at the hase of the metacarpal bone, 
and cuts forward, making an external flap; then he transfixes on 
the inner side and cuts out to the commissure^ making an internal 
fiap. 

DlBarttculattaii of Single metatarsal Hoiiea,— Any Bingl 
metatarBal bone may be removed by the oval method; the inciaio 
commences just behind the joint, a 
{Fig. 151), is carried forwards to the 
comraissurej c, then under the toe in 
the transverse line to the opposite 
side, bf and terminates at ct, the point ^ 
of beginning ; the soft parts are dis- 
sected from the bone ; the ligaments 
uniting it to the third and fifth meta- 
t&rs&lf and the cuboid, are cut, and the 
disarticulation is completed by divid- 
ing the plantar ligaments. 

If it is desirable to amputate only 
the head of the metatarsal bone, the 
oval incision may be made, commenc- 
ing on the dorsum, as at / (Fig. 151), 
passing downwards to the commis- 
sure, c, then along the under surface 
in the cutaneous fold to dj and terminating at the point of begin- 
ning,/ 

^lap Method. — This operation may be performed m the eame 
manner as the similar operation on ihc metacarpal bones. 

UlAurtienlAtlon of the Two Outer metatarsal Iloiics»— The 
fourth and filth metatarsal bones articulate 
with the cuboid, the fourth having a more 
transverse hne of articulation than the fifth. 

Oval Method. — An incision is commenced 
a finger's breadth behind the joint of the 
fifth metatarsal bone^ in the middle, between 
the articulation of the two bones; it is 
carried forwards to the commissure, then 
along the under surface in the transverse 
line to the outer side of the little toe, and 
thence back to the beginning; the soft 
part^ are dissected from the bonea^ the late- 
ral ligament divided, and the joints disarti- 
culated by entering them from the outside, 
and following the line above given (Fig. 152). 
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(Fig. 144), and if the knife is carried along the posterior part of 
the first motatarsiil bone, it Btrikes the second^ and if it be tbon 
turned bftckwardw, it will reach Uie Erticuktion of the second meta- 
tarsal hone. 

Oval Method.— BccinTd operated as follows: — The point of the 
knife is carried on the first interosseous space of the dorsal surface 
of the foot, from aix to seven lines in front of the cimeo-metatar- 
sal articulation; incise obliquely the skin as far as the second 
internal cornoiiasure, around which the knife is carried, following 
the transverse groove at the root of the two toes, and bringing 
back the knife to the internal and dorsal surface of the Hrst toe, 
returning then to the point of departure; at the point of com- 
mence men t of the incision make two other incision b from one and 
a half to two inches in length, one inwards, and the other out- 
wards, so as to form a triangular flap, the base of which, about one 
inch and a half in length, is a little behind the two first metatarsal 
bones; reflect backwards the flap, and the two tarso-mctatarsal 
articulations are laid bare ; the disarticulation is then completed 
according to the ©lies given. 

HUurtlculiittoii of all tlie Mctatariiat Boiic«« — The tarso- 
metatarsal articulations are arllirodial; they have dorsal, plantar, 
and interosseous ligaments, as follows : the lirst metatarsal is bound 
to the internal cuneiform by a f^ingle ligament, the second has 
three uniting it to the three cuneiform bones, tlie third one from 
the external cuneiform, and the fourth and lillh have one each from 
the cuboid ; tlie plantar ligaments are irregidar fibrous bands, unit- 
ing the metatarsal and tarsal bones; the interosseous ligaments, 
three in number, the most important to the operator, are thus 
described by Malgaigno (op. Hi.)'. — -^Tiie first or ink^rnal, tlie 
strongest, has been justly called the hmf of the arttmdation. It starts 
from the external side of the first cuneiform, and from the inside 
of the second, to be inserted on the corresponding surfaces of the 
first and second metatarsal bones. The second or middle ip 
attached to the external surface of the second cuneiform bone, and 
to the internal surface of the third, it goes to the extcmal side of 
the second metatarsaly and on the inner side of the third. The 
last is implanted on one hand into the internal surface of the 
cuboid, and on the external surface of the third cuneiform; and on 
the other hand on the outside of the third, and the inside of the 
fourth metatarsal boae. According to this disposition, the lateral 
walls of the mortise are only immediately applied to the second 
metatarsal bone, at their dorsal surface; on their plantar exist 
intervals filled up by the interosseous ligaments, in wliich the knife 
can enter^^' 
T/je Une of the Lirso-mctatarsal articulation is very irregular 
fP/^. 144), and requires careful study. ^Mgai^tiG ^op. dl>^ 'gv.^ta 

/he foilowing as tho relative positions and fcecWtma o^ \>c\<i\vcl^^ q1 

'^dividual t&rso-met^tarmX artieulationa: — 
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r"L Tlie external side of the joint at tb'e union of the fifth 
metatarsal bone with the cuboid, has a dotible obliquity ; firat^ in 
the direction of a line whirh would pass from this point to the inter- 
nal surface of the first joint of the great toe ; second, in the direc- 
tion of another line, passings from the same point to the middle of 
the first metatarsal bone. 

"2. The joint of the fourth metatarsal bone is in the direction 
of a cuFYed line, one inch long^ beginning on the outside following 
the above-mentioned inflexions, and terminating on the inside, 
one-third of an inch in front of its externa! end. 

" 3. The articnlhtion of the third is usually half a line in fi-ont of 
the fourth, and almost transverse, 

^*4. The second^ more prolonged backwards, is lodged in a kind 
of mortise formed bj the three cuneiform bones. The inter- 
nal wall of this mortise is one-third of an inch deep, obhque 
backwards and outwardf^, and forma with the axis of the foot an 
angle of five or six degrees; the external wall, one-sixth of an 
inch deep, oblique beldnd and internally, makes with this axis au 
angle of seven or eight degiees ; the posterior wall, half or three- 
quarters of an inch wide, is almost even and transverse. These 
relations are not subject to much variety. 

"5, The articulation of the first is a quarter of an inch in front 
of the third ; it is obhque in the direction of a line passing from 
its internal side to the middle of the fifth metatarsal bone." 

The arteries of the leg, the pos- 
terior and anterior tibial, are com- 
I pressed by an assistant during the 
operation. 
The articulation is recognised on 
the inner Rido of the foot just pos- 
terior to the projection, g (Fig, 144), 
on the base of the first metatarsal 
bone, or tine inch anterior to the 
prominence of the scaphoid, c (Fig. 
144); on the outer margin of the 
H fo#t,the finger readily detects the 
m prominence, /(Fig, 144), of the pos- 
terior part of the iifth metatarsal 
bono, immediately behind which is 

tthe articulation. 
Flap Method. — Lisfranc's operation 
is as follows {Bernard and Huette) : 
— "The patient is placed upon Ids 
back, and the foot rotated mode- 
rately inwardB. The surgeon recog- 
nises the exact articulation by tlii 
ru!es ulre&dy /aid down, Mid \>\\^u 
ra^ne, with the palm of k\a \^% 
and, the sole of the foot, bia l\mm\i 
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side of the proximal end of the fiflli metatarsal bone^ a (Fig. 153)^ 
and the index finger at the iDternal extremity of the articulation, 
h. He then makes a semilunar incision with its convexity looking 

downwards^ from witli j 
out inwards, across the 
dorsom of the foot, 
passing- about half an 
inch below the articu- 
lation, and extending 
from one of its extre* 
mi tie 3 to the other ^ 
down to the bones. 

"2d. The surgeon 
divides, with the point 
of his knlfej the dorsal 
hgaments, carrying it 
along the hne of the 
articulation, trom witJi- 
out inwards, as already 
indicated, and recol- 
lecting that the articu- 
lation of the second metatarsal lies a third of an inch posterior to 
the others. 

" 3d. The mortise in which tbe head of the second metatarsal 

(ifl inclosed remains to be opened ThL^ is effected by introduciug 
the point of the knife 
/ \ j^ between the internal cii- 

/ I 1 Ji neiform and the head of 

^ ( I f j-^ the first metatarsal bone, 

■ y I [^ its edge being turned up- 

■ / ^ "^'I V^^ (^^ wards, and making an 

I ■ l^SH^S^fm .-^K^*^ angle of forty-five de-j 

H Bi@llWr''SI-<^F^*''--Z^**^ grees with the axis of 

■ Ifm^^Br ^^"""""^ foot (Fig. 154). The knife 

I BMiIm^SM ^ ^^^^ carried tip to a 

H j^Ufoifl^^B right angle, its pomt ^o- 1 

JBSi^lHK versing the whole of the ^ 

^.^jB^TBHI^JL inner surface of the mor- 

yJi ^1 (dF^^^P^^Tl *i®^i ^ order t% insure 

,^\ B \ '(jiijmSj' ^^^ division of the inter- 

osseous ligament; it ia 
then withdrawn^ and ap- 
plied to the external stir- 
face of the mortise, 

^^4th. When this has 
been accomplished, pres- 
' ^z//v? js made upon the mef^itarsuR to separate tiae m^ygmVijc ^viVta^y^^*^ 
''d their remaimng Jigamentoua atlachme^ta aici e.\niti?i^^\^^^'^ 
tdet^ especiAlly on the plantar aspect oC t\i<i attlmXa^AQv^, ftc >;>!a»X 



AMPUTATION OF TDE LOWER ErTBEHTTIBS. 



137 



the knife may be carried readily beneath the heads of the meta- 
tarsal bonea, and the operation is then finished by cutting out a 
flap from the sole of the foot, which should be somewhat krger at 
its internal than at its external part/* 

Care should be taken to make the plantar flap sufficiently large ; 
the internal portion should extend nearly to the base of the great 
toe, the external may be of less extent (Fig. 155) ; the shape of 
the flap should be bevelled, and not transverse, 

MoSiflcaiwns, — Hey, who first performed this operation, made 
a dorsal transverse incision from side to side, one inch in front 
of the articulation, and lateral incisions from the extremities of 
the first incision to the toes, disarticulated all the toes, and dis- 
sected back from tlie metatarsal bones the tissues forming the sole 
of tlie foot ; he then separated the four external metatarsal bones 
&om their articulation with the tarsal bones, and divided with a 
saw the projecting portion of the internal cuneiform bones, on 
which rests the great toe* Skey advises to divide the secosd 
metatarsal with forceps and allow the posterior extremity to 
remain iu the mortise, disarticulating the remainder; Baudens 
directs the disarticulation of the first metatarsal bone, and the 
transverse division of the remainder with the saw, on a level with 
the internal cuneiform bone ; Edwards makes a plantar flap by 
cutting irom without inwards ; Cloquet makes a transyerse see- 
tion of the hones; Gutrin makes a plantar flap by a curved inci- 
eion, commencing at the inner angle of the wound {Fig» 156), and 
passing to the sesamoid bones, then across the sole of the foot with 
a curve forward, but terminating 
at the junction of the anterior with 
the middle third of the fifth meta- 
tarsal bone ; he then transfixes the 
base of the circumscribed part, asd 
cats the flap outward. 

Complicatiom.—lii passing the 
finger along the internal surface of 
the foot there is a liability of pass- 
ing the shght tubercle on the base 
of the first metatarsal bone, and 
mistaking for it the prominence of 
the cuneiform bone ; thus the ope- 
rator may be led to look for the articulation behind, instead of in 
front of the internal cuneiform bone. If the right obUqnity is not 
given to the knife in entering the articulations of the metatarsal 
bones, there is a habifity of penetrating the corresponding tarsal 
bones. Difficulty of luxation depends upon the incompletene^ of 
the separation of the second metatarsal bone. The sesamoid bon.ee 
should not be included in Iho fla.i^, 

JIIHAftfcttlaUon of Xaniml 3o\i^%»*— ^?\^. "^^^ ^^^ 

tarsal articulation is formed b^ \Xv^ ^\ac^^Vk'&^^^*^'=^ 
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behind, and the cuboid, ^ and scaphoid^ c, in front ; the (lorsal and 
plantar ligaments are not important, but the interosseous ligament, 
extending irom the oa caleia and astragalus, to the scaphoid and 
cuboid boncB, is very strong". 

The preeise location of the line of articulation is determined aa 
follows: — 1. On the internal side of the foot it Itea one inch in 
front of the internal malleolus j or, the first tuberosity in front 
of the internal malleolus is the ecaphoid, and the joint is just 
behind it ; 2. On the external side it is half an inch behitfd the 
preeminence of the fifth metatarsal hone ; or, it ia in front of the 
first tuberosity anterior to the malleolus^ which is on the os ealciE. 
3. In the centre the articulation is immediately in front of the bead 
of the astragalus, which is made prominent by extending and 
abducting the foot, 

Malgaigno {op. cU.) gives the following guide as to tbe variations 
in the line of articulation r — 

" 1. It is important to know that it is changed according as the 
foot is flexed or extended. When the foot ia flesedj the astraga* 
lus and calcaneum are almost in the same line j when it is 
extended, the calcaneum is at least a quarter of an inch in 
front 

*' 2. The scaphoid is bo prolonged towards the internalmalleolus, 
that^ in order to penetrate between it and tbe astragalus, the han- 
dle of the knife must be carried towards the toes bo as to form 
with the axis of the foot an angle of forty-five degrees, and it 
must follow the direction of a hue passing from the internal poste- 
rior Burface of the scaphoid to the junction of the posterior with 
the middle third of the fifth metatarsal bone. 

" 3. In its middle third, the articulation is slightly inclined back- 
wards towards the external malleolus, then it turns a little for* 
wards, and, lastly, again a little baekwards; bo that, to enter it 
from the outer side, the blade of the knife should be shghtlj 
^^ obhqiie forwards." 

^m BlSARTICDXATION OF THE TaRSDS ANTERIOR TO THE SOAPHOID 

BoNfi. — The scaphoid bone having accidentally been left in place 
sereral times in Chopart^a operation, and the cases terminating 
favorably, Laliorie described the method by which the operation 
should be performed. The internal commencement of the hue of 
articulation is found just behind tbe prominence of the tubercle on 
the inner surface of the internal cuneiform. The steps of the 
operation are the same as in Chopart'a method next described, 
except that greater length should be given to the flap. 
^m Chopart's opemtion {Mahjaigne^ op. dt) — *' First recognise the 

^P three cup ital points of the articulation; then, holding the foot in 
^" tJjo Jeil band^ pkce the left thumb on tbe ouUlde of the joint, and 
tJw iaiiex or medius on the tuberosity oi t\\ei BCiB.\\Wu\. ^S.'sC^a % 
£^^a*^7J^"^'' ^'o<?/sio/i between these two po'mta, t\tei mvM\^ ?i^ ^\AOci 
'sHQjf^Q ij^^l^ dej^ond the articulatiotL; \keT\, ^aaswi^ ^Joe. V^^X.oS. 
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the knife under the nail of your lefl thiimbj its handle having the 

above-mentioned inclination, open the joint in the direction 

pointed out. When the joint is half opened, carry the knife in 

front of the head of the astragal us, 

cnt the dorsal ligaments without 

penetrating between the bones, and 

lastly, carrying the edge of the 

knife to the other side of the foot^ 

the heel of its blade inclined 

towards the toes at an angle of 

ninety-five degrees, finish opemng 

the external side of the joint 

marked out by the index finger, 

"All the dorsal ligaments being 
thus divided, push the point of the 
instrument under the external and 
anterior side of the head of the 
astragalus, with its edge directed 
forwards^ and cut the interosseous 
ligament in the direction of the 
articular surface of the cal cane urn. 
The joint is then wide open. Then 
carry the knife under the plantar 
ligaments, and pass it under the 
bones, grazing them, to cut a suffi- 
cient flap, avoiding the protuhe- 
rances of the scaphoid and cuboid, 
and further on of the first and fifth 
metatarsal bonces. The foot, during 
this time, is kept in the horizontal 
position. You should raise the 
handle of the knife shghtly, to fol- 
low more exactly tiie concavity of 
the tarsus and metat^u'sus/' 

It is important to make the late- 
ral incisions low down upon either 

side, and in order to this the knife should be held, according to 
Chassaignac, in a nearly perpendicular direction (Fig. 157), at the 
commencement and termination of the incision. It is important 
also to give an oval shape to the flap, and before its completion it 
may be necessary to apply the knife to the external part (Fig, 
158) and shape it accordingly. 

' Modifications. — Sedillot operated as follows (Bernard and Huette) : 
— "After determiniag the position of the articulation, and the foot 
being properly supported, a transverse incision ia maA'ft^ ^tftrasw^s^^'- ' 
ing a few lines in advance of l\ic (i^\cttX^^o-<L\i^^v^'axNat?^^\a^^'«^^ 
terminatittg about the midcHe ot \i\e ^ox^otcl ^i'l ^^ ^'^^'*^^^ ^^ 
outer side of the tendon of l\\e WbV^iXia ikxtXA^s^N "^^^^J^ '-^^ 
point a curved incision, w\t\i \U couxeT^X.^ ^^oi^xs^^^'^'* , 
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carried arouod tlic inner border of the foot, extending downwards 
to within two fingers' breadths of the metatar&o-phalangeal articu- 
lation of the great toe, and thenrm across the sole to the com- 




Fio. Ifia 

mencement of the first incision j the plantar integuments ahould 
be cut as much aa possible in a Blunting direction to rid their edges 
of the Bubculaneous fat, the protrusion of which tends to prevent 
the union by the first intention ; it remains now to dissect up the 
internal flap to just beyond the tuberosity of the scaphoid bone, 
where the joint ia to be entered; the disarticulation is then com- 
pleted as uBualj and the remaining soft parts divided transversely,'* 
Manigault opens the articulation from the plantar surface, and ter- 
minates by forming a short dorsal flap. Baudeng makes a dorsal 
flap. 

CompJicaiiom.—lF too great convexity is given to the flap there 
is a hability of entering the articulation between the scaphoid and 
cuneiform bones; and the opposite error may be committed of 
cutting upon the head of the astragalus unless the foot is well 
extended; in dividing the interosseous ligament car^ must be 
taken to hold the knife sufliciently vertically, in order to make it 
enter the calcaneo-scaphoid Bpace. 

Disarticulation of thb Taesus under the Astragalus. — The 
astragalus articulates Tvith the os calcis by two surfaces, geparated 
by a groove ; the posterior is the larger, and is oblong, and deeply 
concave from side to side j the anterior is oval, elongated, convex 
from side to side, and sometimes divided into two by a ridge j the 
£tro Articular surfaces are separated by a very strong interosseous 

^a^ai^ne's Process. — The operator holding t\ie too\. m X!&q\^ 
''4 makes A hoTizontvLl incision over the Xendo-wto^a, ^vs\^m^ 
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at one stroke tlie skin, tendon, and cellular tissue, down to the 
calcaneunij cutting ft little more freely on the outer than on the 
inner side ; this inciBion ib continued around the external part of 
the footj one-third of an inch below the external malleolus j then 
passing ahruptlj upon the dorsum of the foot, about an inch and a 
half in front of" the tibio-taraal articulatioUj continue on that level 
over the dorsum, and descend, without changing the direction^ to 
the middle of the sole of the foot ; a second incision commences at 
the internal extremity of the first incision, behind the malleolus, 
and is carried obliquely to the sole of the foot, at an angle of about 
forty-five degrees, and joins the other incision, forming thus an 
internal flap of from four to five inches in width at ita base, and 
from two to tliree inches at its summit, which terminates in a 
curve ,■ this flap is raised, including all the soft parts, over the sole, 
side, and dorsum of the foot, as far as tho articulation to be 
entered ; the flap being raised, the operator with the thumb and 
finger of the Icll hand ascertaining the lateral limits of Chopart's 
disarticulation, makes a large opening in the scaphoido-astragaloid 
articulation, passing around the head of tho astragalus so as to 
divide at the same time the external caleaneo-astragaloid ligament, 
and also the synovial membrane of the small articulating surface 
of the calcaneus ; now divide the internal hgament and posterior 
membrane, guided by the points given above ; cut the tendons 
attached to the internal surface of the ealcaneum, then divide the 
interosseous ligament by carrying the knife fiatwise, the edge 
backwards in the small anterior articulation of the calcaneum, and 
following the direction of the articulation cut all that obstructs its 
passage; on the division of the first fibres the bones separate 
readily, and the operation is readily complet4id. 

Modijkaiions.—Jionx commenced an incision on the posterior 
and external face of 
the calcaneum, and 
carried it forward be- 
low the external mal- 
leolus to a point half 
an inch anterior to the 
articulation of the as- 
tragalus in front; it was 
then carried to the in- 
ternal border of the 
foot, and from thence 
it passed obliquely 
backwards across the 
plantar surface to the 

Solnt of departure ; the 
ap is thus made from 
tho entire integument 
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-_ _^ ^„„ ^, ^^^ ^^^,, X^Tuevi^ (i^stKsa^Exss^^ _^ 

incishn at about the same pomt, md CBxr^^^ ^^^^^^^^^^C^^ 
one inch of the posterior and mtemB^ ft^^s^^mWj o^ ^*=^ ^ 
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tarsal bone, thence with a downward curve across the dorsum of 
the foot to the Qiiddle of tlie internal cnneiform bone, thence 
across the sole of the foot from within outwarde, and from before 
backwards to the commencement. Kelaton makes the sam« inci- 
sion until he reaches the internal border of the foot ; he then car- 
ries it transversely across the plantar snrface to the posterior 
extremity of the tifth metatarsal, then backwards and ohhquely 
upwards along the external surface of the foot to the point of 
departure. The course of this incision is seen in Fig. 159 ; it may 
be reversed, passing in the opposite direction, under the foot, from 
the external to the internal side. In the dissection care should be 
taken to avoid injuring blood-vessels high in the flap by turning 
the edge of the knife t^ the bone. Simon proceeded as in ampu- 
tation at the ankle-joint. 

l>l«artieuIatioii of tlie AnMle-Xotiii* — The articulation at the 
ankle is a perfect hinge joint, there being only an antero-posterior 
motion. 

The broad articular surface of the lower extremity of the tibia 
w^ith its internal projection, the internal malleolus, and the large 
projectiDg extremity of the fibula, the external malleolus, form a 
mortise to which the lateral and upper surfaces of the astragalus 
are so accurately adapted that there can be no lateral motion, and 
disarticulation can only be accompiished when the foot is firmly 
extended^ and the knife penetrates the anterior part of the articu^ 
I lation, 

^K Sipne's Method (Contrihutions to Surgery). — ^The foot being placed 

^H at a right angle to the leg^ a hue drawn from the centre of one 
^m malleolus to that of 

^H ^.-"^""^ ^^^® other, directly 

^B n^Cp \ across the sole of the 

^K ^^Bl V V foot, will show the 

^B T \ ^^^.^ proper extent of the 

^H V V * .''''^*^^"""'->w posterior flap* The 

^H r A* '' ' ^^ knife should lie enter- 

^H F ^^— ^^^ ed close up to the fi- 

^H 1 '^'^^^^^^XX'v l>ular malleolus (Fig. 

^H I ^^jiii^saalB^^lfe^B^. ^^^^)) ^nd carried to n 

^^^^ %^,^j^ i^^^^^'BMHHBi^ffWy point on the same 
^^^^^ ^^lugipp- ^^il^ '-^^^^ level of the opposite 

^^^^B side, w^hich will be a 

^^^K FiQ. 160, little below the tibial 

^BV malleolus (Fig. 161). 

■ The anterior incision should join the two points just mcutioned in 

» direct or straight line, over the instep, as represented in Figs. 

Jl>V nnd 261, In ti/ssecting the postt'noT \Aa\\, l\\-ii operator 
"^ouJd piBce the &ugers of his left liand upon l\^vi \vviy:\, -w\!:^a N2u« 

'^b rests upon the edge of the inU^\\mti\U, aw^ ^"tieix iswX. 

^^en the nail of the thumb and tuberos^ily of d^e oa ^a!ic\^, ^ 
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as to avoid lacerating the soft parts, wtiich he, at the same time, 
gently but steadily presses back until he exposes and divides the 
tendo-achillis. The foot should be disarticulated before the malle- 
olar projections are removed, Vhich it is always proper to do, and 
whiii'h may be most easily effected by passing a knife around the 
exposed extremities of the bones, and then sawing oflT a thin slice 
of the tibia connecting the two processes. The method of dis- 
secting the flap on the anterior and lateral part of the ankle is repre- 
sented in Fig. 162. 

Modifications. — ^Quain 
ndviaea " after the in- 
cision from malleolus 
to malleolu.'^j under the 
OS calcis, to make a 
straight incision at 
right angles with the 
first, to the back part 
of the heel, on the 
outer side of the foot, 
a little above and pa- 
rallel with its outer 
margin." ^lo- iffL 

Handyside recom- 
mends antero-lateral flaps. A strong bistoury ia entered in front 
of the joint, midway between the malleoli ; from this point an inci- 
sion is carried forwards, over 
the side of the instep, in a 
semicircular direction, and 
then downwEirds to the mid- 
dle line of the foot, termi- 
nating immediately in front 
of the ball of the heel j the 
extremities of this incision 
are met by another and a 
similar one on the outer 
aspect of the joint, the se- 
cond one terminating where 
the first had been com- 
menced j the iftpa are <lis- 
sected backwards, the tendo* 
achillis divided at its attach- 
ment to the OS calcis, and the 
separation of the foot accom- 
plished. The malleoli were 
removed by the saw, and 
alon^ with them about one- 
i^ighih of an inch of tUe 
lower end of the tibia. ^.rt^w^-wAn i 

Mackvnzh operated aa CoVlo^a Qe\^A^^'.— ''^^^^^^ 
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ing on the right side, and the foot and ankle projecting from 
the table with their internal aspect upwards, the point of the 
Imife is entered in the mesial line of the posterior aspect of the 
ankle, on a level with the articulation' carried downwards obliquely 
across the tendo-achillis towards the external border of the plan- 
tar aspect of the heel, along which it is continued in a semilunar 
direction. The incision is then curved across the sole of the foot, 
and terminates on the inner side of the tendon of the Ubudts anti- 
cu8f about an inch in front of the inner maUeolus, The second inci- 
sion is carried across the outer aspect of the ankle in a semilunar 
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direction, between the extremities of the first incisions, the con- 
Texity or the incision downwards (Fig. 163), and passing half an 
inch below the external malleolus." 

Teale made the incision across the sole of the foot, the extre- 
mities of which were three-quarters of 
an inch in front of the malleoli; a 
second incision was made in the median 
line, commencing over the tendo-achil- 
lis, and meeting the first at right angles 
in the sole of the foot. This method 
allows the removal of one or more of 
the tarsal bones if required. 

These wid the following modifications 
show how variously the soft parts about 
the ankle may be usefully adapted in 
the' form of flaps in amputations in this 
vicinity. 
Roux made an incision from the 
Fig. le^. junction of the tendo-achillis with the 

OS calcis around the external surface of 
the foot, immediately below the external malleolus, then carried it 
Inwards towards the internal border, curved forwards, and about 
AD inch in front of the ankle-joint ; it tlaen pa.9»ae^ ^y^cm^ >i)si^ \tvV^t- 
mu border of the foot to the point of depaxtxiie', ^.\lfe vciTi^^ «v^^ o1 
'wa ^^^^^^<^ ^oot 18 represented in ¥ig. 1^^, wi^^iXv^ ^Vxmi^ v£x 
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Baudena made two horizontal lacIsionB, commenciog at tbc inser- 
tion of the tcndo-acliillis and meeting a little beMnd the commia^ 

sure of the toes; 
S^dillot made an 
incision compria- 
ing the semi-cir- 
cnmlerence of the 
anterior part of 
the foot^ about 
Fm. l«5» three fingers' 

breadth in front 
of the malleoli, then from the external extremity 
of the wound he carried horizontally around under 
the external malleolus to the internal border of the 
tendo-aclilUiSj wliich was divided; disarticnlatioa 
was elfected, and a quadrilateral flap made froia. the internal and 
plantar part of the heeh 

Pirog^ff's Method. — Spencer Wellfl, of London, gives the fol- 
lowing description of this method {Med. T^mts and Gazette)^ trans* 
lated from the author :— *' I commence my iuciBion close in front 
of the ouU^r malleolus, carry it verticafiy downwards to the 
fiolo of the foot (Fig. 160), then transversely across the Bok% and 
lastly obliquely upwards to the inner malleolua^ where I terminate 
it a couple of hnes anterior to the malleolns (Fig. 161), Thus all 
the sod part-s are divided at once quito down to the os calcis, I 
now connect the outer and inner extremity of this first incision by 
a second Bemilunar incision^ the convexity of which looks forward, 
carried a few hnes anterior to the ti bio -tarsal articulation, I cut 
through ail the soft parts at once down to the bones, and then pro- 
ceed to open the joint from the front, cutting through the lateral 
ligaments, and thus ex- 
articulate the head of 
the astragalus. I now 
place a small narrow 
amputation saw oblique- 
ly upon tlie 08 calcis 
behind the astragalus, 
exactly upon the sus- 
tentaculum tali (Fig. 
167), and saw throng 
the OS calcis, so that the 
saw passes into the first 
incision through the soft 
parts. Saw carefully, or 
the anterior surface of 
the tendo-achiiha, which 
is only coyeved by a 
Zayer of iht and a thin 
fitbtoas BheMh, might In: 




miured. 



1 w^««!* ««* ^o«^ «^ 
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flap from the two malleoli, and saw through them at the same Lima 
close to their bfts*;. I turn this flap fon^'urds, and bring the cut 
Burfuce of the os calcia in apposition with the articular surface of 
the tibia. U' the latter he diseased it is sometimes necessary also 
to saw off from it a thin slice with the malleoli," When the dis- 
section has reached the poste- 
t rior part of the os calcia (Fig. 

\ %, \/ g-^^ 168), the saw is applied and 
Si 
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The hnes drawn in Fig. 167 
represent tlie different sec- 
tions of the bone by opera- 
tors; fi, / IB nearly that 
mado by Pirogoff, He di- 
rects tbat the tendons be not 
cut ofif too short; in other 
words, '* not too near the spot 
where their synovial sheaths 
ftre cut through; their ends 
should rather project a little. 
If they are cut too sliort they 
conceal themselves in the fi- 
brous canal, or what is worse, 
when the limb is moved they 
slip upwards out of their 
shenths." 

Modifications, — Crofl {Lon don 
Lancd)^ one of the surgeons 
of the Drea<1iionght JIospitAl^ • 
where the operation had^ at thut 
date, been performed six times, describes the operation as follows : 
— '* The mode of operation, as performed by Mr. Busk, Mr, Tudor 
and mysell^ is to gra-sp the projecting portion of the foot with the 
left hand, tlien to enter the point of the knife immediatdi/ behind 
the malleolus, and make a semicircular incision in front of the 
point, terminating at a corresponding point behind the opposite 
malleolus; next, to carry the incision downwards and shghtly for- 
wards to the edge of the sole of the foot^ straight across the sole, 
and terminate it at the opposite malleolus, or the point at which 
the incision was commenced. Having disarticulated the foot, the 
Bofl parts are to be separated from around the os calcis in a hne 
from the posterior margin of t}io upper articidating sarfaee to the 
under edge of the articulating surface of the cuboid, and the mass 
in front of this line to be removed by the saw. The ends of the 
ti'dm and Iibuhi are Bnwn off in the way usual in Syme's operation. 
^urw/y- the process of separating the m\\ ot TB\\\CiT \,w\^K -^ft-rts 
fdotie the OS cnJeiBj care should be taken lo kee^ ^^'J ^^€«^ ^^ ^^^ 
^f/^f e/o^o to the bone, in order to avo\(V v^'ovrndw^r V\w- \vCfc\AiYW 
*J^ or piRntnr arteries. The poriion oC i\ie oa ci^VA*^^^ ^^ ^5^^^ 
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Bap should be placed in contact with tlie end of the tibia, and if the 
saw has been entered well behind the calcaneo-astragaloid articula- 
tion, and brouglit out at the under margin of the calcaneo-cuboid 
articulation, the contact will be accurate. 

Pierrie and Watson modified the operation by eawinp;^ the oa cal- 
cia from below iipwRrde, before disarticulation. Pierrie thus 
describes the procedure i — " The patient being laid on the table, 
the surgeon — whichever foot be the subject of the operation- 
being placed on the left side of Ma patient, with the heel^ in the 
first atep of tlie operation, directed towards himself, and having 
with his left hand taken hold of the soft parts, and drawn them a 
little backwards, so a.^ to secure greater breadth of flap, inserts the 
knife on one side in front of the maUeolus, carries it down across 
the sole of the foot* and upwards; to the corresponding point juat 
at the front and upper part of the other rnalleolus, taking care to 
direct the incision so a8 to pass opposite to the part where the pos- 
terior portion of the astragalus rests upon the calcaneutn, and to 
use the knife energetically, so aa to cut through all tissues down 
to the bones. By this single movement of the knife, a clearance 
is made for the saw, by a few movementiS of which the portion of 
calcancum behind tlie astragalus is speedily cut off from the rest 
of the bone, the section being from below upwards, and a little 
backwards, so that the portion remaining in the flap will be a little 
longer from behind forwards, below than aboTC. The assistant 
liaving slightly changed the position of the leg, so as to make its 
posterior part rest upon the table, the surgeon, by a second move- 
ment of the knife, umtes the extremities of the first incision by a 
shghtly semilunar incision, using the knife boldly, so as to cut 
through every tissue in front of the bones, and then, by a few 
touches below, admits of the tlap being brought back, and makes a 
clearance for the saw. By a few movcmenls of the saw the bones 
are cut through immediately above the ankle." 

Bontecou^ Brigade Siirgeon TJ. S. Army, proposes the fol- 
lowing modifications : — ^** Make an incision from the posterior mar- 
gin of one malleolus to the other, by cutting from within out- 
wards, closely hugging the os calcis, and transfixing the plantar 
mass ; then raise a flap from the dorsum of the foot of sufficient 
aisse, and reflect it as far as the articular extremity of tlie tibia, 
which proceed to saw ofT at oncf^ with the fibular projection ; then 
pass the knife closely behind the ankle-joint, and clear the os calcis 
of soft parts, far enough back to saw obUquely forwards and down- 
wards, and the bony flap will fit without force." 

Ainpntatton at lite Base of tbe Malleoli. — Ouerin performs 
amputation at the base of the malleoli bv mi\km'?,\fefc^iM^^'^-«:^ 
in amputation at the ankle-jo\ut ^.pa%?iAWy,^^<i^^^''^=^'^^^^ 
fdoRs are prolonged upwards to i\\e ^«8» 'S'^ ^3ix<fc '^^^^^^^^^^^^^ 
two extremities of the base of l\\<i ^'ic^ t!,T^ vvcvW.^^^^ ^^^ftR^^sacJ 
Incision, sf/ghtly convex dowtL^axd^-, 1^^^ ^SX.^^^'^*- | 
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from the bones, and the tibia and fibula sawn through at the baBO 
of the malleohj about an inch above thti articular Burlaco. 

Aiiii>iitallon above tlie Mulleoll. — The soft parts oftho leg at 
its lower part are ini_*a^Te, and lor tlie most part tendinous ; the 
arteries requiring ligature are the anterior and posterior tibial 
and peroneal. 

Cimdar Method, — The circular operation ia not rnadily pex*- 
formed in this situation owing to the conical shape of the limb, 
which renders it difficult to retract the skill, Lenoir has modi- 
tied it as follows : — The operator stands on the inside of the 
limb, makes a circular incision through the ekin, one and a half 
inches below the point where the bone is to be sawn ; a second 
incision is made vertically down to it from the point where the 
bono is to be sawn, along the internal surface of the tibia, near ita 
crest; the two flaps are reflected from the anterior third of the 
leg^ as thick as poEsible^ but the sides 
and back of tho flap are untouched ; he 
then makes another incision by placing 
the knife at the margin of reflection 
of the integument (Fig. 169), on the 
outside, and carries it around tho hmb 
along tiie edge of tho flap ; this makes 
an oval incision ; the akin is retracted ; 
the deep muscles are divided transversely 
to the bone J the interosseous space 
pjcnetrated with the point of the knife, 

^\rf^^ / I the retriw^tor applied, and tho bones 

^^^*Y , y Kfiwn tog^ethcr; tho veriical iuciKion is 

\ i i \ L Istihl together with sutures, and tho 

\JJ tij ^^^'^ wound closed as in the circular incision. 
^1(^ ^Q Fhtp i/(?/Ao£/.— GuC'rin describes the 

_ MQ|V^ following method (op. ciL) : — Tbe opera- 

■ Fio. 109. tor Bta.mling upon the inner side, passes 

^ the knife immediately behind the tibia 

and fibula, and cuts a posterior flap (Fig. 170), four fingers' breadth 
in length j the knife is then appfied in front and a second inci- 
sion is mode uniting the extremities of the first^ and curved down- 
wards, these flaps are dissected upwards, the point of the knife intro- 
duced into the interoseeous space, and the bones sawn as before. 
Lateral flaps may l>e made in this situation^ or an anterior and 
posterior flap (Fig. l71), 

I^ecfaTt^uhr i^fep. — (Fig, 172.) In this case the long flap is 

made from the anterior part of the leg as follows i — ^Make two 

pariiJIvl it>/3^itudinal incisions on either aide of the leg, in length 

\fqiini to two-thirds of the circumference ot lUe Umb; a second 

^cj,9ion unites transversely their inferior extT:«im\\A^%', XJtu* ^\i^ "\% 

"sectmi up from the bone, care bem^ uV^'Tv mX. \G^NCi\\wei.\^ 

erjor tibitd arterj at the upper x>aTl o? \Xii.^ V\a.^,>a^ ^^*>^^SL ^^ 
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edge of the knife but little in tliis part of tlie dissection ; the pos- 
terior flap, wliich should be aboot one-fourth the length of the 
auterior, is made bj a circular incision down to the bone ; this is 



pos-" 




FiQ, ITO. 
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abo disaected from the bone to the requisite height, and the 
bones are divided j the flaps (Figs. 173) are then brought together. 





A m pa tat I o It offlie Leer ftt tlie "Place of ISIectian." — Tho 

"place of election" in amputation of the leg is generally flxed at 
four inches b«Iow the patella ; the principal change in the anato- 
mical charActers of the part ia in the large increase of muf^cles upon 
the posterior part^ the thick muscular structures that form the 
calf; the arteries are the anterior tibial, anterior to the interosseous 
ligament; and the posterior tibial, and peroneal^ between and a 
little behind the bones; the following operations have been 
advised : — 

Circular Method, — ^The patieot is placed on the table ^tvd tli^ V/^ 

brought to the edge; the op^rivlot %Vswxi^\\\% ^^^^^^sv^"^^,^,"^^^ 

limb, or, ifhe much prefer, unou l\ie T\%\v1,m^^^ ^ ^e^^ ^S*?^ 

(Bee page 92) through tho Rk\x\, a^Ki^X, \!to^ ^^^ ^^sais^>s«^ 
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below the point of dividirif^ the bones, in n. ]eg of oHinnrj size; 
the iiiteguniiujts aro dissected mid turned btiok like a cuff; u m*(:ond 

» incision ia made on the h^vel of the reflected Bkin, do^n^i to the 
bones; llie knife should be carried aronnd' tbc* bonc^ dividlnp^ ibe 
periosteum, and then the point of the catling Bhoiikl be inserted 
between the bones, first in front, tlien behind, and the interosseous 
space freely incised ; the thfcc- tailed retractor is then taken, the 
middle part passed between the bonea^ and the soft parts forcibly 
retracted ; the fiaw is now ajiplied to the tibia, and when fixed in 
its substance the fibula should be divided, before the tibia begins to 
I yield; it ia advijrtable to remove with the saw the sharp angle of 
the spine of the tibia; Gu^rin directs the knife to be applied, first, 
with the heel upon the external surface of the fibula, c (Fi^, 174), 
and brought over the up- 
•f ^ per surface of the bones, 

i i I 1, incisingr the soft parts; 

^ \ I \ then the point should be 

^ ^^ ^ j I introduced into the inter- 

^^^^^ i i "'"■■• |. osseous t'pace in the posi- 

^^ ^^^^s.^ ^^-*^! ! I ^ '' " ^^^^ ^^ ^ ^^^ ^' cutting 

^H ^^^STiflJiltJp^^ \ "V upon the two opposed 

^^^^ Ff^^wW^f^^ / Burfaeea of the tilua and 

^^^^1 r i^BKjiiK //^ ''' Bbula; the knife is then 

^^^B / /Sg^SS^M^^ applied to the anterior 

^^^^ / lIlPwillBpS^f internal {ti}, and posterior 

^H [ Im^y S W^ ""^ ^^'^^ ^^ ^^^^ tibia, and also 

^H 1 / |{|MH|j3jK the posterior stirface of 

^H V/ V \|fflHL//JMS^^ ^^^ fibula, 2 ; the knife m 

^H yk ^WwSlsm^/j^^^y^ ^^^ introduced frona be- 

^H y\^ V^^^^^x ^^^!^ ^^'^'^ forwards into the 

^" / \. ^^S^F^^ ^^W interosseous space, c, and 

^y-^J] W^^^ S^* "^^ finally upon the 

/ / 1"^'^^'^ external face of the fi- 

^ / ^ Malgaigne {op. cit) re- 

^»G' 1'^ marks of the division of 

the bones: — ''Whatever 
be the proceedinf^ preferred for tbe section of the soft parts, some 
^^ modification must be added in aitwing the bone; for, if you saw 
■ off the bone on ft level w ith the muscles, their retraction wdi leave 
^f it projecting. Velpeau advises, before apply iufc the saw, to dissect 
» the interosseous membrane from each bone. We ranch prefer the 

proceeding of Bell. Many surgeons considered that this projection 
^K of the bones was caused by their shape. On tins account, Roux 
^P saws the iiluila liigher up than the tibia ; a modification of doubtful 
^■^ utilltjr^ but almost all in France agree in t:utiiT\^ od the an^h? of the 
^'^/a, Bdelardf after the incision of the uA\ pavls^ c.VivneOk Ol\g «.kvk 
Ijquelyon the ndgo oi^ the tibia, thtni vfVtMie^ l\ift ft^^ ^^ 
'^^^d It perpendicularly; but in tUa way you evibfeVAX-^Xfti ^ot \,\i«i 
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anterior angle an internal one, almost, if not quite aa bad. Sanson 
happily corrected this inconvenience, bj placing the saw obliquely, 
not on the ridgc^ hut on the internal surface of the boneJ* 

Singh Flap. — ^The operator grasps the hmb with his left hand, 
the thumb and forefinger resting one on the edge of the tibia^ and 
the other on the edge of the fibula ; placing the heel of the knife 
on the opposite side, at the point of tlie forefinger, he draws it in 
a downward curve over the front of the leg, and terminates the 
first incision by bringing the point of the knife to the end of the 
thumb, over the margin of the bone, on the side next to him ; he 
there transfixes the limbj remembering that the lower margin of 
the fibula is on a lower level than the tibia, the knife passing 
close behind the two bones, and ii\ii& from the calf a flap, four or 
five inches long ; the e?kin in front is now dij^sooted upwards, the 
posterior fiap retracted, the soft parts divided to the bone, and the 
operation completed as in the circular method* 

Smgle Escternal Flaps, — SediUot operated as follows : — Tlie leg 
being flexed, and the foot extended to relax the luuacles of the 
cal£ the operator, standing on the inner side of the limb, elevates 
witk his left hsmd the muscles over the fibula ; with a long, narrow 
kQife^ he then transfixes the limb, the point entering midway 
between the crest of the tibia and the fibula, and grazing the exter- 
Hid surface of the latter emerges in the calf two fingers' breadth 
higher than it entered, and including as much of the calf as possi- 
ble : the flap is then cut from the external surface of the leg ; the 
knife is carried around the internal surface of the leg, making a 
short flap; the operation is then completed aa in the circular 
method- 

Douhh Flap.-^lhe double flap method of Mr. Luke is recom- 
mended by English surgeons ; it is as follows : — The patient being 
properly arranged on a table, the operator stands upon ttie right 
side of the limb, and grasping it above the point of the operation 
transfixes the limb, c (Fig. 175), the knife passing behind^ but 
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Fig. 11^ 



glas of 



»^TOta^<ft<:^V?.^^^ 



tttg the bones : he then cuta BLftwp V^^ — . - . 

of dap,) of four or five mc\xea*mVTi^^^^i^^^^^ ^=2^^ 
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rior flap, h^ a, from without inwards, of the samo lengtb as the 

posterior ; tlie operation ia coinpletcd as in tlie circular iiicisiotu 

Skey performs the following- operation (Fig, 176) ; — ^*The opera- 

or Btands on tho right side of the patient. The lef( being raised, tho 

rcalf ia supported on the palm of the left hand of the operator, by 

which it is flattened out considerably in breadth. The knife ui 

then introduced through the skin at a depth of not more than half 

por three-quarters of an inch aboTe the palm of the hand, and 

ppnssed atraight across to the opposite side, and the posterior flap, 

whicH in addition to the integuments wil! thus include a small thin 

portion of the gastrocoemius, is formed of sufficient length to paea 

forwards around the end of the tibia. Tho anterior flap m now 

cutj but of email dimensions. A circular sweep of the knife around 




Fig. ITff. 



the limb k then made, whicli divides the rest of the calf, and the 
catling is introduced through the deep muscles and interosseous 
membrane. By this means a posterior flap is formed, which being 
thin corresponds with that in front^ in size and substance, and 
leaves little or no muscle for after absorption. When the entire 
calf is brought round the bone, I have known upwards of tliree 
months required for tho healing process, and in such operation8| 
when the calf is large, the aspect of the stump is almost ridiculous," 
Oval Method.— Th^ oval may bo made with the apex upwards, 
on the anterior part of the leg (Fig", 96), or on the posterior part, 
the other steps of this operation do not diflcr from the circular. 

Malgaigne (op. dt.) prefers the following modi£cation of tho oval, 

which he divides into five steps: — 1. Oval incision of the intej^- 

inent^, which dissect and turn back two inches, 2. Circular divi- 

smn of the muscles down to the boue. 3, Sxi^MsXAQTi <:)^ \Jt\ft T3^>aa*- 

t^es hsif an inch up, according to t\\e proceeOiiv^ cj^T^eS^ igciiCTJccv^ 

^e tibim, BbulsLj ajid j n tcrosseoua ligameuX- m\K V\i.Q Vmte». ^.^ ^^ 
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tion of the fleah imd interosseotia ligament^ by the figure-of-B; and 
application of the retractor. 5. Section of the bones, after the 

I method of Sanson. 
Ampatation above ttie Place of Kloctiou^^-Malgaigno (op, 
cit) gives the followino^ description of Larrey's method : — " The 
section of the bones ahould not be made above the tuberosity of 

»the tibia, for fear of depriving the liganjentnm patcUaa of its attach- 
raeiitSj of opening the synovial bursa placed behind, and even of 
entering the articulation. Assure yourself beforehand of the exact 
situation of this tuberosity ; it preaent-s a triangular surface, whoso 

t inferior angle is confounded with the crest of the tibia. The liga- 
mentum patellar is inserted into all this surface ; but it may be 
without fear divided almost to its base, aa only a small portion of 
its attachments need be left. Divide the skin as usual, prefterving 
as much of it as possible. If the bone is to he divided very high 
up, having drawn back the akin, make a longitudinal incision on 
the fibula; dissect from both sides the muscles that are attached to 
it. By moving it, you recognise ita articulation, which is formed 
of plane surfaces, easily separated j disarticulate it. The operation 
then resembles amputation of the thigh or arm, the tibia resting 
alone; divide the soft parts, and saw the bone. The saw, here, 
should act perpendicularly to the axis of the limb. If the dissec- 
tion of the skin has not exposed the articulation of the fibula, cut 
it off: the operation is here easier than at the place of election, 
the interosseous space, so to say, no longer- existing. Another 
advantage is that there is only one artery to be tied, the pophteal 
not dividing till further down. If the bone is diseased higher up, 
you may saw it obliquely upwards and backwards;, preserving the 
attachment of the hgamentum patellae in front.** 

Modijicatiom. — Listen and Syme oppose removing the head of 
the fibula, owing to the danger of opening the knee-joint, and 
destroying the attachments of the external lateral ligament, and 
the biceps muscle, 

tOtftariieulatloii of the Kncc-J^^lnt,^ — In this joint the condyles 
arc not on the same level, the internal descending nearly half an 
inch lower than the external; the articular surface of the tibia pre- 
sents two cup-shaped depressions into which the condyles are 
» received. The joint is strongly bound by hgaments which are 
external apd internal ; the external are, anteriorly, ligamentum 
patellae, posteriorly^ ligamentum posticura Wioslowii, initmal late- 
ral, and two external lateral; the internal are the external and 
» internal cnicial, trans vcrscr, and coronary. The pophteal artery, 
veir^ and nerve, pass down behind the articulation, the artery 
bein^ in contact witli the jomt. 
The line of the articulatvon Yiea mVGTti^i ^x^Aqx«S^ ^X"^ 
inob above the prominence ot t\ie \A\i\ot\ ^^ \Erw^^ ^^^^ ^Sw^ 
p&tella is on a line with Vcl^ »rl\cxi«w\\OT^\ «ev^ ^ers^iecos^^ 
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three-fourths of an inch below the prominence of the cjondyle of 
tlie femur. 

Oval Mdhofl. — (Fig. 177.) The fegj being placed in a straight 
position, and the integuments firmly retracted by an assistant, the 
operator standing upon the right side of the limb, with a strong 
narrow-bladed knife, makes an incision, curved do^Tiwards, which 
passes from a point on the inside^ two fingera' breadth below the 
line of articulation, to the same level on the external aide, descend- 
ing at its lowest point in the centre three fingers* breadth below 
the patella, c; the skin is then reflected to the line of articulation, 
the ligamentum patellte and lateral ligaments divided, the leg bent 
at right angles, the knii'e^ h^ enters the joint, and disarticulation is 
completed bj incising the internal ligaments, and finally the atruc- 
tures on the posterior part of the joint. Malgaigne prefers tliis 
method to all others, 
rt Circular Mtth&d. — Make a circular 

incision through the integument, lliree 
or four fingers^ breadth below the 
patella, reflect it with the adipose tis- 
sue to the articulation j then bend the 
knee at right angles^ and placing the 
lefl hand upon the upper part of the 
tibia with the knife held horizon- 
tally divide the Hgameatum pat^llse, 
the external ligaments, and with the 
point of the knife the internal (crucial) 
ligaments ; the joint being well open- 
ed, the knife is passed behind the head 
of the tibia, and a flap cut from the posterior part. 

Sin^h Flap. — Fergus z^ori {Syst Fract 8iirg.) approves the fol- 
lowing operation of 
Sjme, in which the 
condyles of the femur 
are also removed : — ■ 
" The circulation being 
arrested as usual, the 

^[ {{ ^ Hi '"^^^^^-—^^ / ■ atirgeon, standing on 
"^"'^'L— ^ Hl jI .^^''"'""""^ ^mTf /' ^^® outer or inner side 
Ifn ^ W / of the limb as he may 

N N ^ If ^^ disposed, should 

N \y lay the heel of an ordi- 

k Fia. 178, nary amputating knife, 

1^ such as IS used for the 

common operation in the thigh, over one condyle of the femur, 
drBW the blade to the other condyle across the front of the joint in 
n hmated course, on a level with t\ve middle q^ Uag \iatella^ and 
divide the tissues down to the bones', t\ift \\l\X^ ?t«v.\Y ^\vo>3Xii \>:itTw 
y^f pulled upwards, and the knife ahovM agam\>«i a-p^X^t^ ^. "^ i? 
^p^ the quadriceps extensor immediately abo^Ci \Xve p«X.e\\^\ ^Jaa 
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point of the bkde should then be pushed in at one end of th^ 
wound, thrust beliind the feraur, and made to appear at the other 
end, wnen it Bhould be carried do wd wards in the line indicated on 
the drawing (Fi^. 178), bo as to make a flap from the calf of the 
leg, about six or eight inches in length, in proportion to the thick- 
ness of the limb ; tMs flap should now be slightly retracted^ when 
the knife should be carried round the bone a Uttle above the con- 
dyles, to clear a way for the saw, which ahould then be appHcd to 
complete the separation. * * * The proceeding above described 
may be modified according to the taste or discretion of the surgeon ; 
the posterior flap may be made first, as in the leg j but I imagine 
that it wiU be a httie broader if the knife be first used in iront, 
and the saw may be applied at the condyles, or higher, as may 
seem requisite. The point which probably most demands atten- 
tion is, that the posterior flap be made euflicieiitly long : it appears 
almost absurd to recommend that the whole calf of the leg should 
be reserved for this object, yet I concur w^ith the recommendation 
of Mr. Syme, that the flap in question should be * to the full extent 
of the fleshy part of the gastrocnemii muscles, and therefore some- 
what longer, even, than is indicated in the drawing.* The cicatrix 
should be in front • and it is, perhaps, one of the most striking 
features of this operation that the principal coverings to the stump 
in the thigh are reserved from the leg." 

Douhh if" ilcEjP.— Nathan Smith operated as follows :^-" Mark two 
points, one on the out, and the other on the inside of the limb ; 
the latter half an inch below the head of the tibia, and the other 
opposite to it. Then draw a semicircular line from one point to 
the other, over the anterior part of the leg, and in such a direc- 
tioa, that ita lower part shall touch the lower part of the tubercle 
on the tibia into which the ligament of the patella is inserted, and 
then mark another circle on the posterior part of the leg exactly 
correspooding to the former. The above fines limit the two flaps, 
the former of which will be formed of the patella and its ligaments, 
and the latter of tlie head of the gastrocnemius, the tendons of the 
flexor muscles, and the popliteal blood-vessels and nerves. The ope- 
rator should first raise the anterior flap with the patella, which will 
expose the anterior part of the joint, and render the division of the 
lateral ligaments easy. Two or three strokes of the knife will then 
complete the section of the lower flaps with the crucial ligaments." 

Pancoast modified the double flap by dividing the posterior flap 
in the centre, as follows : — *^ The surgeon, placing his thunib and 
forefinger upon the condyles of the tibia, at the opposite sides of 
the leg, makes with a common scalpel on the front of the upper 
part of the leg, a semilunar incision^ which ext-ends as far as three 
inches below the tubercle of the tibia, one extremity resting on 
eitlier side, an inch below the joint. The flap of skin is now to 
be rapidly dissected towards the joint. The leg is then to be 
extended and made horis?ontaL The point of the knife is next to 
be entered through the skin, at the middV^ ^^ VWX^'afc^^i'is^'^ ^^ "^^ 
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legy an inch and a half to two mches below the fossa of the popli- 
'teal space, and carried vertically downwards for the space of three 
inches. From the lower end of this, the knif^is to be continued 
round, on one side, to strike the line of the first, or anterior inci- 
sion, so as to mark out a second flap, convex downwards, and 
extending a little lower than that of the one in front. The lower 
end of the vertical cut is then united by a similar convex sweep 
of the knife to the other margin of the front incision, so as to form 
a third flap. The two posterior flaps are next to be dissected from 
the fascia up to their base. The leg is now to be again flexed, and 
from the general loosening of the flaps, already made, the insertion 
of the ligamentum patellae uj)on the tilsia will be exposed. This is 
to be divided across, and Jhe joint opened upon the front and sides, 
so as to leave the semilunar cartilage on the head of the tibia ; the 
crucial ligaments, as they become subsequently useful as a nidus for 
granulations, are to be divided at their connexion with the latter 
bone, and the posterior ligament lastly cut. The leg, which is now 
loose, is to be twisted on the thigh. An assistant grasps the pop- 
liteal artery with his thumb and finger, and the surgeon divides 
below at one stroke with the knife the remaining parts, consisting 
mainly of the two heads of the- gastrocnemius, some of the ham- 
string tendons not previously cut, and the popliteal vessels and 
nerves. The patella is to be left in its position. The whole opera- 
tion may be done with the scalpel; the femoral artery should be 
compressed with the tourniquet." 

Markoe\prefers the double flap, with a long ^terior, and a short 
posterior flap : — " This has the advantage of throwing the wound 
on the most depending aspect of the stump, — thus allowing easy 
exit to the discharges ; and it, moreover, brings the cicatrix so far 
back between the prominence of the condyles, that it is not 
exposed to pressure. By cutting short the gastrocnemius muscles, 
it diminishes the number, and concentrates the situation of the liga- 
tures, so that they can be brought through the posterior flap 
directly, without traversing the face of the stump." He adds : — 
** It will, however, often happen, that the mode of operation will 
be determined by the condition of the integuments; and it is, 
therefore, fortunate that the success or failure of the case does not 
essentially depend upon the particular method adopted. In all 
cases, it must be borne in mind that a great deal more flap is 
required to cpver the ends of the condyles, than to cover a bone 
sawed through its shaft ; and the most common mistake, in per- 
forming this operation, has been the not making due allowance for 
this circumstance, and, consequently, cutting the flaps too short." 

The patella is generally removed in this operation, but if it be 
allowed to remain it becomes anchylosed to the extremity of the 
femur, whether the condyles are removed ot not. 

^Atpotefioii arttke Tikfgtk. — ^The principal. \i\x\k. oi>i5c^e^iJK^^N& 
^iscaJar structure, which surrounds the femat Vn Vwo ^\^x:Yaft\. 
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layers, the miperficial and deep. Malgaigne (op. cit) makes the 
following practical suggestions: — '*As the superficial muscles all 
HpriiifT' Irom the pelvis to go to the leg, the lower you cut them the 
more they retract, and vice verstl. Whence it results that, no mat- 
t'Cr where you amputate^ you must leave nearly the same extent 
of soft parts to cover the stump ; above, on account of the size of 
the wound — below, to make up for the increased muscular retrac- 
tion. Moreover, the posterior part of the femur being almost 
t.incovered by deep muscles, retraction is stronger there than on 
the other sides; the more so as the sHghUy flexed position of the 
thigh, b}* stretching- the posterior muscles, favors still more their 
retraction, and leaves themj when cut, less real length than the 
others. The same thing takes place, but in a less degree, on the 
inside compared w^ith the outside, the Iiftter only offering muscles 
adherent to the bone, and the muscles on the inside being also 
extended by abduction* This explains why, after circular amputa- 
tion, the cicatrix is almost constantly behind and inside, and puta 
us in the way of a more rational proceeding." The arteries to be 
secured in the thigh are, 1. The superficial femoral, which is on the 
inside^ under the sartorius muscle, having the vein to its posterior 
and external aspect below, but above, to the inside, and the saphe- 
nous vein to its external side ; 2. Muscular branches which vary 
according to the part amputated. 

Circular Method. — The patient being properly arranged^ the 
skin retracted by an assistant, the operator standing upon the right 
side of the hmb, or on the outride, makes a first incision as already 
directed, page 93, tlirough tlie skin; this is raised by dissection 
two inches and turned back; the superficial layer of nmsclcs is 
then divided on a level with the reverted integument, ajid still 
further retracted; a third circular incision is made on the margin 
of the retracted muscle down to the bone, the muscle is dissected 
from the bone still higher, the periosteum divided, and the bone 
sawn through at the apex of the cone thus formed; the section of 
the bone should bo about three and a half inches above the inci- 
Bion of the integument. 

tSingk Flap. — The method by a single flap, already described, 
or a short anterior and long posterior flap, is especially adapted to 
the thigh. The patient being placed in the proper position, the 
operator standing upon the right side of the limb, grasps the thigh 
with the left hand, placing the fingers and thumb upon opposite 
points; he then apphes the heel of a long amputating knife on the 
further side of the limb at the ends of fingers, and drawing it in a 
semicircular direction over the limb to the end of the thumb, with 
this single sweep divides all the soft parts down to the bone ; w^ith- 
out entirely removing the knife it is withdrawn euflficiently to 
enter the point at the an^^lQ oC \k^ v? smxi^ ^\^^ '\^ ^wv'js^ife >J5* Vs^-k^^^c!^ 
the Umb^ passing under the \>oi\e,im«\ t»\5x^T^^^^^>'^'^>^ -t^^^ '^'^ 
wound on the opposite B\de\ a. ^«k.i^ \Si ^^^ icwX.'cJv \>^^'^ 
length from tiie posterior t»&Tt o^ V\w \^lv\i^% ^^^^ ^^'^ "^^^"^ 
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the knife carried around the bone, and the saw applied at the 
highest part of the wound. 

Dovble Flaps. — The patient being properly arranged, the ope- 
rator standing upon the side of the limb, grasps the soft parts 
and brings them forward ; he then transfixes the limb, the knife 
grazing the upper surface of the bone, and makes an anterior flap 
(Fig. 179) ; the knife is reintroduced, and passing under the bone a 
posterior flap is made longer than the anterior (Fig. 179), to com- 




Fio. 1T9. 

pensate for the greater retraction ; the operation is completed as in 
the former method. 

Flaps may also be made from the sides of the hmb ; the knife is 
introduced in the centre of the limb, directly down to the bone, on 
one side of which it is passed to the opposite side of the limb, and 
a flap is then formed (Fig. 179) ; the knife is then introduced and 
a flap made from the opposite side ; the flaps are strongly retracted, 
and the bone sawed. 

Guthrie advocates Luke*s method, and gives the following 

description of the operation : — " The patient being placed so that 

the thigh projects beyond the table, the surgeon stands with his 

left hand towards the body, or on the outside when amputating 

the right, and on the inside when amputating the left thigh. The 

kflife to be used ought to be narrow, pointed, and longer by two 

or three inches than the diameter of the thigh at the place of 

amputation. The point of the knife should be entered mtc^-dis- 

tance between the anterior and posterior surfaces of the thjgh, a 

(Fig. 180), which may be effected with accuracy, if the eye is 

brought to a level with the thigh, when the middle point is easily 

determined. The posterior flap, A, e, d, is to be formed first, by 

carrying the knife transversely through the tla\^"h, %,o that its point 

shall come out on the opposite side, exactly mid-way \>e\.-wfe«ti. >0a& 

MI tenor and posterior surfaces. In traYeravng t\xe ^\5^^, \:Xi^ Vm'L^ 

\eiiould pass behind the bone, and will be more ot \^sb TemoX>e ^Kc^m 
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it in different individuals, according to the greater or less develop- 
ment of the posterior muscles, when, by cutting obliquely down- 
wards, to the extent of from four to six inches, according to the 
thickness of the thigh, a posterior flap is formed. The anterior 
flap, o, p, is effected, not by making a flap, but by commencing an 
incision through the integuments and muscles on the side of the 
thigh opposite to the surgeon, at a little distance anterior to the 
extremity of the posterior flap. This incision is made from with- 
out inwards, through the integuments, so as to form an even curve, 
and without angular irregularity, over the thigh, to near the base 
of the posterior flap on the side on which Sie surgeon stands. 
The length of this flap is determined by that of the posterior. It 
will therefore vary from four to six inches, as before stated ; and 
for its completion will require a second, of perhaps a third, applica- 
tion of the knife. In the two flaps thus made, the division of 
almost all the soft structures is included, a few only immediately 
surrounding the bone remaining uncut. These are to be divided 
by a circular sweep of the knife, at the part where it is intended 
to saw the bone ; in this way it is sufficiently denuded for the 
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application of the saw. The flaps being held back by an assistant, 
the bone is to be sawn through in the usual way." 

Double Flap o/Znte^wTncnts.— ^Ve^ i^iUv^xVa* ^\^«^^^^^^— ^''^'TS: 
fer the double flap of the integvimexi\a, wi^^:)^^ cvx^x^^x ^^^""^^^ 
muacles. The breadth of lYie \\tu\> ^\io>3\^\i^ ^^'"'^'^'^'^ VST^x^^ 
being msulc for the elastic recoW o^ tVc \xv\.e^\«cvsi^v^^^^ 
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The flaps sIkuI 1 be sufTicient, and not more than suflident, to meet 
without ellort. They Bhould correBpond in size, and not, be made 

too arched. la dividing 
the jnuflcles, the knifcj 
unless the thig^h be of un- 
usual dimensions^ should be 
carried down to the bone 
at once, and this can only 
be efiecU-*d by the Rppli ca- 
tion of considerable force, 
f,Teat care bein^ taken that 
the muscular ma^^ behind 
the bone be not pushed 
before the knife, but divid- 
ed without displacement 
from its natural rektinns to 
the part^ around. When 
tlie tliif^h is very large, it 
would be well if the looser 
muscles, such as the rectu8j 
ear tori us in front^ the bi- 
ceps, senii-tendinoauSj and 
semi-nicmbranosus behind, 
were diTiJccJ .separately, and allowed to retract, before the divi- 
sion of the remaining mui*t:?les which are attached to the bone.*^ 

Eeeiarifjular FIups,— The rectangular flaps are highly recom- 
mended by some Burpeoufl for the lower part of the thigh. The 
operator nuikes two kmf^itudinal incisions on either Bide of the 
liiub (Fi^,^ lS*-i), in leugtli equal to two-thirds of the circuniforence 
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€>/*t/je limb at this part; a second imvsion, extending to the bone, 
p^itej^ t/jf) Jower cxfremkws of them two \nc\a\ow%*, 1\\\& ocm^\Y\- 
HerA/fJnp js miHad from the bone; a tVi^^d mcvavotv tu^\^ lr.\Vi^- 
■^*?/r down to the bone, forma the pofttev\ov te^, V->«*^^ ^uv*«^e 
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Ttaae4 and firmly retracted (Fig. 183), the bone sawn at its point in 
the flaps, and the flaps united as seen in Fig. 95. 

JMMirtienlatioii of tbe Hip-Joint. — The hip-joint is formed by 
the head of ^e femur and the acetabulum, into which it is received; 
its ligaments are the round ligament, which attaches the head of 
the bone to the bottom of the cavity, and the capsular ligament 
surrounding the joint; it is deeply situated under thick and 
powerful muscles, and can be felt only on the anterior part. The 
great trochanter projects upwards and backwards, three-quarters 
of an inch above the neck of the femur ; the small trochanter pro- 
jects six lines on the internal surface of the bone ; the head of the 
femur being more than a hemisphere and not entirely received into 
the cavity, the capsule so envelops and binds it that the latter 
should be divided close to the margin of the cavity ; in carrying 
the knife around the head of the bone it must be recollected that 
the plane of the margin of the acetabulum inclines downwards 
and forwards, projecting more posteriorly than anteriorly. The 
arteries to be tied are the femoral, the obturator, the ischiatic, and 
external and internal circumflex. The following anatomical guides 
to the joint are from Bernard and BuetU: — 

" Ist. The anterior inferior spinous process of the iUum is three- 
quarters of an inch above the superior margin of the acetabulum ; 
the anterior superior spinous process is about an inch and three- 
quarters above the same point, and three-quarters of an inch to its 
outer side ; 

" 2d. The subject being erect, a line drawn from the anterior 
superior spinous process of the iUum to the tuberosity of the 
ischium, crosses the acetabulum at the junction of its posterior 
with its two anterior thirds ; 

" 3d. The anterior border of the acetabulum is from an inch 
to an inch and a quarter to the outside of the spine of the 
pubes: • 

" 4tn. The axis of the horizontal ramus of the pubes, extended 
by an imaginary line, crosses the acetabulum at the junction of its 
superior with its middle third ; 

" 5th. The superior border of the trochanter major is on a level 
with the upper third of the cavity of the joint." 

Lisfranc gives the following indications : — 

" 1. Let fall fi:om the superior spine of the ilium a perpendicular 
line one inch and five lines long; half an inch inside its extremity 
you will find the external anterior surface of the joint. 

" 2. From the anterior inferior spine of the ihum, let fall a per- 
pendicular line, half an inch long ; its extremity corresponds to the 
upper part of the joint. 

"3. If you draw a Une from iVv^ s^vcv^ ci^ NJcia ^\^.^^'5^ A^"^^^^-^^^ 
outw&rda for two inches, a peTpeiv^\cv3\ai «. Q^-swWfcx ;5>\ ^^^v^^^i^Nss^^' 
deaoending from its extremity, V\\!l ^sX\ xs.^^^^^ ^^ "^^^^ tvNxv^b.'^ 
"4. Laatlj, draw upwards a petpeTv^v^xxWXvsi^V^ ^^^ ^ 
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from the anterior superior, and external part of the p^at trochan- 
ter, another line one inch long at right angles to its extremity, 
directed inwards, will reach the external side of the head of the 
femur : but this relation varies according to the length and inclina- 
tion or the neck of the bone." — Mcdgaigne, 

Amputation may be performed at the hip-joint by the following 
methods : — the single flap, anterior and internal ; the double flap, 
lateral, and antero-posterior ; the oval, and the circular. These 
different methods have been almost indefinitely modified. 

Singh Fldp (uiTitenor).— (Fig. 184.) The smgle flap method is 
regarded by Malgaigne and Gu^rin as superior to all others: the 
following are the several steps : — The patient lying upon the edge 
of the table, the hip projecting, the artery is compressed upon the 
horizontal branch of the pubes ; the operator then takes a position 
on the outside of the limb (the left), which is separated from the 
other and slightly flexed on the pelvis, and raising the soft parts. 

which cover the anterior face or 
the limb, enters a very long dou- 
dle-bladed knife midway be- 
tween the great trochanter and 
the anterior superior spine of the 
ilium, directing it at first slightly 
from below upwards, and from 
without inwards, a, o. so as to 
reach the head of the remur, and 
open the capsule of the joint: 
he now elevates the handle, and 
carries the knife in the direction 
A, B, the point emerging about 
an inch below and in front of the 
tuberosity of the ischium; the 
knife is then carried downwards 
along the anterior surface of the 
bone, and a large semilunar flap 
is made, extending nearly half 
the length of the thigh, c (Fig. 185), or six inches; care should be 
taken that the flap is as long on the inside as on the outside; 
an assistant raises the flap, a, e. at the same time compressing the 
artery which it contains ; the knife is now applied to the capsule, 
which is divided close to the acetabulum, as if about to cut across 
the middle of the head of the femur, d, apd at least half of its circum- 
ference : the limb is then abducted to luxate the head of the bone, 
the knife passed behind it, and the soft parts on the posterior por- 
tion of the limb divided as in the circular operation. 
Modifications. — Q-utrin advises, after the articulation is opened, 
to cut the posterior part from within outwarda, as in the circular 
operation, the knifo being held in the poaition b (¥\?^. 1^^"). 
^/le method ofVanBuren, of New York, \aa\m\W U) \)ti^>X. ol 
^^^' — ''^he patient, already under tlie inftuetice ot cUoxototm, 
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Jig placed on his back upon a table, with the buttocks project- 
: beyond its edge, the limb to be removed is committed to an 
^fleistant previously instructed as to its management^ the other 
limb to a second "ai»Ristant, who carries it with the scrotum and 
penis as far as possible to 
the opposite side, and who 
also steadies the pelvis; the 
external ihac artery is then, 
at the wordj forcibly com- 
pressed against the h ori- 
son tal ramus of the pubes, 
by the principal assistant ; 
and the surgeon, standing 
on the outer side of the 
Mmb, transfixes it with a 
straight narrow knife, ten 
inches lon^, entering its 
point about an inch above 
the great trochanter, graz- 
ing the head or neck of the 
femur, if possible, as it 
passes in front of it, and 
pushing it through the in- 
teguments near the anus, 
at a point diametrically op- 
posite to its entrance, cuts 
out an anterior tlap in the 
uBual method, at least six 
inches in length. Mean- 
while the principal assist- 
ant, passing one hand into the wound behind the knife, grasps the 
flap, and with it the artery before it has been divided, and as soon 
as the division is completed, with both hands carries the flap up- 
wards as forcibly as possible. The surgeon then, slightly kneeling, 
carries the knife beneath the thigh to its inner side, as in a circular 
amputation, and placing its heel on the integuments, at the inter- 
nal angle of the wound, sweeps it firmly across the tissues on the 
back part of the thigh, cutting with a slightly sawing motion down 
to the bone, and joining the two extreniities of the first incision. 
The long knife is then immediately relinquished, and with a large 
straight scalpel, the femur being forcibly abducted, the capsule of 
the joint is laid open as near as possible to the acetabulum, the 
round ligament divided with the rotator muscles inserted into the 
trochanter, and the foRsa at its hose, the assistant managing the 
limb so as to keep these parts successivelY ow ttkfe %\.v:,\fc!vx^'%iX5A.*'^e». 
operntjon is completed." 
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J/&^i>fm/*^.— Larrey and I>eVc\i Vx^^ 'Ctv^i «e^"^ ^?Xi^ 
wration; PJantade cut lUe ftap?^ "^^"^^^ ^'^'^'^'^'^ ^^T^v^^^ 
nrnde a circiilar iacision i^oaW^xX^i \^Q\x«i^^>!^ \^t^j^»^^^ 
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the antero-interior part of the thigh; Delpech' recommended a 
single internal flap. 

DovUe Flaps (Lateral), — ^Lisfranc's method (Tig. 186) is as fol- 
lows : — " The patient must be laid upon his back with the tubero- 
sities of the ischia projecting slightly beyond the edge of the bed, and 
the limb held in a position between abduction and adduction. Then 
having determined by the anatomical rules laid down, the anterior 
and external side of the articulation^ the operator holding perpen- 
dicularly a long double-edged knife, introduces it at this point, with 
its lower edge looking downwards towards the great trochanter. 
As the point of the knife enters, it should be carried around the 
head of the femur, on its outer side, whilst its handle is incUnod 
upwards and outwards, and pushed steadily on in this direction so 
that it perforates the integnments a few lines below the tuberosity 
of the ischium. While t£as is being done, an assistant ^asps the 
tissues over the trochanter and carries them outwards^ in order to 
assist in the formation of the external flap, and the knife is carried 
downwards and outwards with a slightly sawing motion, around 
the great trochanter, and along the femur, cutting out a flap from 
three to four inches in length, a, 6, c. The first flap being thus made, 

the operator grasping the tissues 
on the inside of the thigh and car- 
nring them inwards, introduces 
the knife below the head of the 
femur, and on the inner side of its 
neck, holding it in a perpendicular 
position. As it enters, the point 
of the knife should pass around the 
neck of the femur and come out at 
the lower angle of the wound 
already made, without coming in 
contact with the bones of the 
pelvis; it is then carried down- 
wards along the femur, and avoid- 
ing the lesser trochanter, so as to 
make an internal flap of the same 
length as the external^ «, /. The 
Fio. 186. flaps being drawn aside by the 

assistants, and the arteries tied, 
the surgeon grasps the femur with his left hand, and holding the 
knife perpendicularly on the inner side of the head of the bone, 
cuts the capsular ligament without attempting to penetrate the 
articulation. The joint being opened, the disarticulation is con- 
cluded by cutting the fibrous and muscular tissues which remain. — 
Bernard and Uuette, 
J/odi^ations.—ljQ.vTQj first tied the femotal artery and vein, then 
trans&xed the limb, formed the intemaY ^ap, aii^, ^\«.ax\:\ci\^^N:\xi^^ 
^ade the external flap: Mott tied tYie att^iy ^t«.\., ^^^^I'^rxx^ 
^^ternaJ £ap from without inwards; Blandm Uax.^^^^^ >^V^ V^ 
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through the incision for tying the artery, and made an internal and 
external flap before disarticulating ; Dupuy tren made an incision 
from near the anterior superior spine of the ilium to the tuber- 
osity of the ischium, with its convexity downwards, through the 
skin only, which was then retracted, after which he divided the 
muscles forming the internal flap, opened the joint, and made the 
external flap ; Langenbeck made the external flap first, outside of 
the femoral artery, dislocated the hip outwards, and completed with 
the internal flap. 

Datible Flaps (Antero-Postertor), — This method is thus described 
byFergusson (Syst Prod. Surg): — (Fig. 187.) "The surgeon, 
standing on the outside of the lunb, should insert the point of a 
long catling about midway between the anterior superior spinous 
process of Qie ilium and trochanter major, keeping it rather nearer 
the former than the latter ; he should then run it across the fore 
part of the neck of the bone, and push it through the skin on the 
opposide side, about two or three inches from the anus; next, he 
should carry it downwards and forwards, so as to cut a flap from 
the anterior aspect of the thigh, about four or six inches in length 
When the blade is entered, the limb should be held up, and even 
slightly bent at the joint; the instrument will then pass along 
more readily than if 
aU the textures were 
thrown on the stretch; 
moreover, there is great- 
er certainty of passing it 
behind the main vessels, 
and even dividing some 
of the fibres, if not the 
whole, of the iliacus in- 
temus and psoas mus- 
cles. As the knife is 
carried downwards, the 
assistant who stands be- 
hind the operator, should 
slip his finders into the 
wound and carry them 
sufficiently far across to 
enable him to grasp the 
femoral artery between them and the thumb : this he may do from 
the inside or outside at will, and^with the right or left hand, as 
may be most convenient, the same grasp enabUng him to raise the 
flap as soon as it is completed. The flap being raised, the point of 
the knife should then be struck against the head of the bone, so as 
to divide the anterior part of the capsular ligament and wv^ <k^- 
tures in this situation wldch. may ivo\.\i'Ks^'^^«v3L\^^5Sjc^^^^\sv'^&^^ 
nap. To facilitate this part o£ \>ift o^TvwN:\o\v,>(Xi^Vxv'!i.vi.^>^^^^ 
forcibly depressed by the aaaialMit ^Vo Vo\^^ V^\ '^^T^r'tSU^ 
bone witi thus be caused to ataxt ftom\XA w^^^^'^n'^'^ 
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ligament is not ruptured by the force, a slight touch with the edge 
or the knife will cause it to give way. At this period, depression 
being no longer required, the assistant should bring the head of the- 
femur a little forwards, to allow the knife to be slipped over and 
behind it, and when it is in the position represented in the design, 
it should then be carried downwards and backwards, so as to form 
a flap somewhat longer than that in front, the last cut completing 
the separation of the limb. 

" I have not inculcated the necessity of introducing the point of 
the blade a certain number of Hues distant from the spine of the 
ilium, nor have I been very precise as to the exact distance from 
the anus at which it should protrude, for I believe that the opera- 
tor, instead of limiting himself to lines here, may actually take the 
freedom of inches : his object should be to make as broad a flap in 
front as the method by transfixion will admit of; but whether he 
pushes in the knife, or brings it out, an inch above or the same 
length below certain given distances, seems to me of very little 
consequence : if he begins low down, he has to cut out so much 
deeper, as it were, ere he reaches the capsule, and if this is a dis- 
advantage, it is, perhaps, compensated by the wound on and near 
the surface being a little further from the trunk : if he introduces 
the point much behind the tensor vaginae femoris, he cannot with 
safety carry it so near the anus as if it were pushed in firont of that 
muscle, and so what he strives for on one side is lost on the other." 

Douole Flaps (Long Anterior and Short Posterior). — Brownrigg's 
method is as follows (Fig. 180) : — " The patient is to be placed on a 
low table, and properly secured, with the nates projecting over its 
edge, the artery being compressed. The surgeon enters the 
pointed knife, c, between the spine of the ilium and the trochan- 
ter major, and carries it across the thigh, as near as may be to the 
head and neck of the femur, until the point appears on the inside, 
«, near the scrotum, which should have been previously drawn 
away. The knife is to cut slowly downwauds, to make a flap, 
o, a, a, under which, and behind the knife, an assistant inserts his 
four fingers, rf, in order to be able to grasp the flap and aid in com- 
pressing the principal artery, as the operator completes the flap, 
which it is intended should be a large one (Fig. 186). The assist- 
ant holding up the flap, the surgeon cuts the attachment of the 
gluteus medius -muscle, from the upper edge of the trochanter, if it 
has not been already done, opens the capsular hgament of the 
joint, and divides the ligamentum teres. The head of the bone 
can tnen be readily withdrawn from the acetabulum. The knife 
being placed behind the head of the bone and the trochanter, 
should be carried obliquely downwards and backwards, so as to 
form a shorter flap behind than was made before." — Guthrie. 

Mr. Skey advises the method of making double flaps of the skin, 

snd circular diviaions of muscles: — "The dimensions of the limb 

should be measured. The circumference of a well-sized thigh is 

ibout twenty inches, and its diameter tYieTetote «l\>o\x\» ue^et^., ^\ift 
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flaps from tlie centre of their areh to their base should therefore be 
full three inches and a half to four inches in length; but it should 
be recollected that thej have no projecting central bone to invest, 
but rather that of a flat surface^ and also that the circumference of 
the limb is not circular, but irregular in foiTn, being flat in front 
and projecting further from ^e centre in some parts than in others 
The flaps, therefore, should not be made too arched^ and no in te- 
gument should be wasted at their angles or points of junction. 
Their proposed line should be marked in ink before the operation is 
begun. The instrument employed should be a common strong 
amputating knife of the largest size, turned up at the end, and 
jbftz'p to the point- The first flap may be commenced about one 
(•'fifth below the anM.^rior superior spine of the flium, and carried 
straight down for about an inch and a half, and tlien inclined 
inwards, nearly following the line of Foupart's ligament, and about 
four inches below it. Reaching the adductor longua muscle, 
descending from the os pubis^ it should be carried round in a gentle 
curve to a point about two inches below the tuber ischii. The 
second or outer flap should cross the shaft of the femur imme- 
diatcly below the tnx;lianter major, and run almost circularly 
backwards to the same point as the former. The flaps being 
reflected high, the nmselesf may be divided by a circular sweep, 
applied witii great force of pressure, commencing with the adduc- 
tors on the inner side, keeping tho knife close to the bone both at 
thdr origin, and also on the division of the flexors of the leg aris- 
ing from the tuber ischii. The circle should be completed in front, 
wlien the femoral artery will be divided, and should be imme- 
diately tied, if the pressure by the assistant fad to arrest the 
hicmorrhage. In dividing the muscles, the hmb should be made 
to follow the apphcation of the knife to each surface, abducted in 
division of the muscles of the inner side, elevated' for the flexor 
behind, and adduetcd for the gliitei. The capsule being bared 
should be divided in front, the head disarticulated, and the flga- 
mentum teres cut asunder, during powerful abduction by the 
assistant, and the arteries tied to the smallest size" 

Oval Method — Cornuau's method is as follows: — *' lat. The 
patient being f^itaced on tiie healthy side, the surgeon enters the 
point of the knife an inch above the great trochanter, and from 
this point makes an oblique incision backwards, outwards^ and 
downwards, to a point below the tuberosity of the ischium. 2d. 
Tho knife placed in the superior arii^le of the wound, makes a simi- 
lar incision forwards and inwards. 3d. The muscles are divided 
on the outside as deeply as possible, and the limb being luxated 
outwards, the knife enters the arlieuhition externally and is carried 
through the joint to the inner side of the femur. One aasislant 
corapressea the artery in the anterior llap, another lil'ta up the flesh 
on the vxlernal side, whfle the surgeon terminates the oncration by- 
dividing the soft parts between the two incisions u\ tW C<it\Ji. «i^ 
11 y,"— (Bernard and Hudte?^ 
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Guthrie performed the oval operation as follows (Fig. 188) :— 
" The patient is to be laid on a low table, or other convenient 
thing, in a horizontal position ; an assistant, standing behind and 
leaning over, compresses the external iliac artery, becoming femo- 
ral as it passes over the head of the pubes. The surgeon, standing 
on the inside, commences his first inciejipn some three or four inches 
directly below the anterior spinous process of the ilium, a, carries 
it across the thigh through the integuments, inwards and back- 
wards, in an oblique direction, at an equal distance from the tube- 
rosity of the ischium to nearly opposite the spot where the inci- 
sion commenced, c; the end of this incision is then to be carried 
upwards with a gentle curve behind the trochanter, until it meets 
with the commencement of the first, b ; the second incision being 
rather less than one-third the length of the first. The integuments, 
including the fascia, being retracted, the three gluteal muscles are 
to be cut through to the bone. The knife being then placed close 
to the retracted integuments, should be made to cut through every- 
thing on the anterior part and inside of the thigh. The femoral or 

other large artery should then be 
drawn out by a tenaculum or 
spring forceps, and tied. The 
capsular ligament being well open- 
ed, afid the ligamentum teres 
divided, the knife should be passed 
i I X / behind the head of the bone thus 

jjil ) y^ I dislocated, and made to cut its 

-^ ^ y I W2ky out, care being taken not to* 

have too large a quantity of mus- 
cle on the under part, or the inte- 
guments will not cover the wound, 
under which circumstance a suffi- 
cient portion of muscular fibre 
must be cut away. The obtura- 
trix, gluteal, and ischiatic arteries 
are not to be feared, being each 
readily compressed by a finger 
until they can be duly secured. The capsular hgament, and as 
much of the ligamentous edge of the acetabulum as can be readily . 
cut off, should be removed. The nerves, if long, are to be cut 
short. The wound is then to be carefully cleansed, and brought 
together by three or more soft leaden sutures in a line from the 
spine of the ilium towards the tuberosity of the ischium. This 
mode of proceeding is more certain of making good flaps where 
integuments are scarce. Where the integuments will admit of the 
anterior flap being made by the sharp-pointed puncturing knife 
dividing the parts after it has been passed across from without 
inwards, there is no objection to this proceeding, and some prefer it." 
Jfodt^cations. — Larrey tied the artery first, then made a circular 
Toiaion; the mciaion for Hgating the artery ioim^^Xk^ ^-^ei. q^ the 
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oral in the dissection; Sanson began the incision four fingersf 
breadth below the perineum, and extended it over the front of the 
joint to the great trochanter, a second began at the inner angle of 
tke first and passed around the outer part of the limb to unite 
with the former at the trochanter ; Scoutetten cut from the tro- 
chanter downwards, and carried the incision around the thigh to 
the point of beginning. 

Circular Method. — This operation was first performed by Aber 
nethy. The incision is made perpendicular to the axis of the 
femur, four or five fingers* breadth below the great trochanter ; the 
remaining steps of the operation are the same as in circular opera- 
tions elsewhere. 

Modifications, — Veitch proposed the following: — The inter- 
ments being retracted by an assistant, make a circ^lar incision 
through the skin and fascia, freely into the muscles ; these parts 
are retracted, and the operator divides the muscles to the bone ; 
the bone is then sawed an inch or two below the circular incision, 
by raising the soft parts from it, aided by two lateral incisions ; 
the blood-vessels are now secured, and the patient being turned 
upon the sound side, an incision is made from two inches above 
the trochanter, in a direct line over its projection, to the extremity 
of the stump, the soft parts are now detached, and the bone 
removed. 

Kerr bent the thigh at a right angle with the trunk, made an 
incision from the top of the trochanter, obliquely downwards and 
backwards to the inside of the thigh, and then obliquely upwards, 
to within two inches of the femoral artery ; a second, beginning 
at the same place as the former, but carried in an opposite direc- 
tion, over the upper extremity of the trochanter, and from thence 
obliquely downwards and forwards, to within the same distance as 
the former incision ; the muscles were then divided, the bone dis- 
located, and lastly the parts containing the vessel were severed. 

Graefe made the circular incision through the skin, three or four 
fingers* breadth below the trochanter; this is retracted and 
another incision is made down to the first, carried over the front 
to the inner side, along the neck, close to the thigh ; the muscles 
are now divided, the bone dislocated, and the operation completed. 



CHAPTER V. 



ON EESECTIONS. 



Resection, or excision of bones, belongs strictly to the depart- 
ment of OonHcrvative Surgery, the design being to preserve bnibe 
in more or less integrity, and avoid the total destruction which fol- 
lows its alternative — amputation. The operation has for its oliiject 
the removal of diseased or injured bones from their connexions, 
either entire, or such portions as are destructive of the functions of 
the limb. This branch of operative surgery has assumed the high- 
est importance within the past few years, owing to the recogni- 
tion of the fact that when the osseous substance is removed, and 
the periosteum is left in position^ new bone is formed^ and often in 

sufficient perfection to restore the symmetry as well 

as the function of the part 

InatrnnieiiiH, — ResectioQj like many other ope- 
rations, may orrrmarily be successfully performed 
with but lew instruments ; if, however, the sur- 
geon desire to provide him.scilf with a well-appointed 
ease, which would comprise not only tln^ nsnn\ 
instruments, l»ut those designed for sps^cial pur- 
poses, lie should oltt^'^in t!ie Ibllowing listy which 
forms a compli*to cxsecting case : — One straight, 
and one curved Lone-gouging or gnawing forceps ; 
one drEl bow, to which is attached a number of 
drills, with guards, to lit the depth to any distance 
and avoid the danger of slipping into the soft, parts 
alter perforation; one set drills, with burr and 
antrum hook; two retractors or spatulas j one 
lead hammer, with German silver plate around; 
one large bone forceps j one necrosis forceps, par- 
rot beaks ; one lion-jawed bone-holding forceps : 
two chisels; one cartilage knife, heavy, with steel 
blunt handle, fcjr scTaping bone ; one elevator and 
lenticular knife ; one chain saw, with rotating 
Imndles; one narrow bone saw; one instniment 
for carrying cluuii saw under the bone; one bayo- 
J^/fj, 3S9. net shtipQd forecps for ^e(\VAe?^ivu\T;\; oue rasp, and 

cofjcave bone scrapinrr toife^ ox\e V\?^v fexivWc?^ 
rved narrow bono saw ; one Syraanowsk^ saw \ ot\f« '^\ e^waWx^ 
»/?; Jgature .silk; fmn. h'jid, s^Uver, nw\ 7At\c V\xc» 



RKSECTIONS IN GEVElCAU 



171 



Forceps, — -(Fig. 189.) The stniight bono forof' j>r of Ltstou is tlio 
most useful instrument of the 
kin<l yet devtKC!<l; in the section 
of llie small hones and in the di- 
vision of" osseous tis.^ue, Avherever 
it can bo hronght to hear, it eun- 
not be fiupersedcd. But fre- 
quently it ia quite difficult to 
veivoh. the pmt which may be 
more readily divided with the 
forceps than the saw, unless the 
blades are curved at a considi*ra- 
ble angle j in such cases a forceps 
curved as in Fig. lOO, or Fig. 191, 
will be found serviceable. 

A great variiity of forceps for 
seizing the bone in removing it 
have been devised. The small 
dressing forceps are always useful, 
but for large bones the forceps of 

Cha^saignac (Fig. 192), which resembles the lion-jawed forceps of 
. FergussoHj is most uajfuL Halste&d, of New York, has enlarged 
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le curve of the beaks, and made tbe inner surface rough for the 
purpose of grasping large pieces of bone — a most useful improve- 
ment. 

i>rii&.— (Fig. 193.) The bone drills of Brainard, a, &, p, are the 
"best form in use; they are xised with the handle, u, or with a drill 
bow^ for the r^moval of portions of large flat bones. In cases of 
carious bone, the burr, p, proposed by Isaacs, is very useful The 
drill, d^ was designed by Parker^ of New York, to enlarge the 
antrum. 

Pope, of St. Louis, has added a bone drill (Fig, 194), resembling 

sraall trephine, which may be used in penetrating bony csiHtv^*. 

Saws, — The cnain saw (Fig. 195) \& an 'wife^wasB^i^ \\a^jDassafc\s 
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in resecting ; it is formed of a largo nnmber of pieces, with movable 

articulfitions, and is termimvtCMl 
at each extremity by huiidlc^, 
with which it is worked. To 
use thip saw one Uuudi(j is remov- 
ed by a hook, b, and a needle, 
C!^ armed with a strong thread, 
is attached to this end; tlio nee- 
dle Is pmsin\ inidtT the bone, 
"mill the Baw drawn into its po- 
wilion, with the cutting edge 
upwards, and the liandle is then 
reattaehedj the operator, grasp- 
ing the handles, draws the saw 
alfernately from side to side, 
until the bone is divided. There 
is great danger of breaking this 
gaw if it ia worked carelessly; it 
should be drawn from side to 
side steadily, at an angle of 45'* 
to the long axis of the bone. 
This saw haa lately been improv- 
ed by Mr. Tiemann, of this city, 
who has given it rotating han- 
dlcR^ which allow ao much late- 
nil movement that thedangerof 
Ijrraking is greatly rh mini Hihed, 

To facilitate the introdnction 
of th(} needle, other iuatru- 
rnents than the needle above 
given have been employed* 
Chaaaaignae prefers an instru- 
ment rcsembhng Coopers aoen- 
rismal needle, as w411 be set^n in 
the following illustrations (Fig* 
197). 

A director or grooved sound 

(Fig* 107), articulated at a, has 

been invcnied; the end being passed yncJer the bone, tlie needle 



«^3^ 



is ^/i/ried along the groove. Prince, of IlUnoia, Brigade Surgeon 
U, 8, Army% hsu^ improved tUift instniraent by terminating the end 
9Fjih a sietider spring, liaviog a vouuded es.Uem\^. 
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Post, of Now York, liasmconHy dovisefl Jin instrument for pass- 
ings the saw under the bone. It consists of a staC [F]^. 198), to 
the end of wliieli, at right angle.«, li attached a semicircular needle, 




FtQ. 195. 
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J, c. The exttemity of the staff is split longitudinally, and has n 
horizontal perforation through ewh division, for the reception of 
the attached end of the needle. The needle is by this means made 
to revolve describing a eircle j and can be fixed at short intervals 
in its course by means of the following contrivance ; — The needle 
is prevented from slipping from the perioral ioriB by means of a small 
cross-piece (after the plan of a lynch-pin in the axle-tree) in the 
situation betvveen the two separated portions of the end of the 
staff. This little cross-piece^ aa the needle is caused to revolve 
around its axis, is made to correspond to little grooves on the inter- 
nal aspect of the split ends, and when it is necessary to fix the 
needle in any one position^ the two ends pinched together by 
means of a ring Blide, ci, on the staff, the two extremitioe of the 
cross-piece fitting In one or other of the grooves. The free extre- 
mity of the needle is blunt, provided with a hook^ aud is also 
perforated ; the staff is provided with a suitable handle. 

The delicjite saw of Butcher. r^.ptft^iiVjft^ m ^^!tTL^'t^^ wss^w^"^ 
Fig, 199, ftpgwera admirably m m«a^ i^^<i'toQj^\ vX^N^^V^^^-^" 
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surpassed by the &aw of Symanowsky (Fig. 199), which combinea 
the advantages of a chain and fixed saw; the saw may be takoa 
from its position, where it Is firmly held by a spring (Fig. 200), 
connected with the handle^ and passed under the boiie, if reqmred, 
and the ends, beiug reattached in the frame, the bone is as readily 
diTided from beneath as from above. The saw may h^ turntsd 
laterally ako, or be made to cut in a 
curve* The spring which regulates the 
tension of the saw is seen (Fig. 200) 
inclosed ui the handle. 

Other saws, of pecuhar shape, are 
found useful in the removal of certain 
bonea, though not absolutely essential. 
The articulated saw (Fig. 201), having 
a movable back, mnj be used to advan- 
tage in most reseetions of bone a of the 
extremities. In the removal of the su- 
perior maxilla, the right and loll bone 
saws (Figa. 202, 203) enable the opera- 
tor to separate its superior attachments with great facility. 
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A small 
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straight saw (Fig. 204) ia often required, and when it is necessary 
to use ft part of the edge, Detmold, of New Torkj has suggested 




Fig. 208. 



drawing an iudia-rubber tube over the part unused to prevent il3 
■*Djuring the soft partes. Hey'a saw, ot fecjm^ ^l S3ti& ^^Qva&NSi^aSssSa*- 
ttona (Fig, 206 j, is Irequenily uaed ^ot ^^c^N^^^J^svifc^ ^«^^- 
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same purpose the reverse saw is used (Fig. 20G) ; it conBisfs of tw^ 
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circular saws worked by the lever^ a^ wMch acts upon the two 
armSj & and c, attached to the saws ; m using it the saw is placed 



^^^^ 



Fig. m>. 



upon the bone, the left hand grasping the handle, and tlie 
ia worked with the thumb and finder of the right hand. 



lover, < 
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Thn Eieuai4>r and Leniiciilar Knife. — (Fig, 207.) Detmoldj of 
I^ew Yorkj haa combined these instruments in one; at one 
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emity ia the roughened and painted elevator, and at the other 
\ broad, button-capped double blade. 



i 




^^ctmti^ca 
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^^fie jShupmg Knife. ~^\%, 208.) Saiidft, ot 15.t\^ Xt^xV,'' 
r^^^'^^J' c?GFised a.kmib, having a double, obV\i^\y-^Qm\^^ \i\s 
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and a stout, rough handle, terminating in a broad blunt extremity 
for denuding bone. 

An«iicem«nts« — ^The arrangements for the operation of resec- 
tion are not unlike those preceding an amputation, and do not 
require repetition. 

Operative Proeedure. — Chassaignac lays down the following 
▼ery rational propositions as the basis of his Nouveau Systeme de 
Resection: — 1. Make but a single integumentary incision in all 
resections, whatever they may be ; 1. In all cases make a section 
of bone before disarticulation ; 3. Isolate and separately remove 
each articular extremity, always commencing wjth that which is 
the most easily extracted, and making it thus an aid to the extrac- 
tion of the other. 

In the following descriptions of the different operations for resec- 
tions of bones, the above rules will be recognised as correct in their 
general application ; but various other methods, adopted by emi- 
nent operators, will also be given, as has been done in the preced- 
ing chapters on the ligature of arteries and amputations, to enable 
the surgeon to exercise his judgment intelligently in individual 
operations. 

Incision, — ^Various incisions have been recommended by differ- 
ent operators, of which the following are the principal : — The 

straight, ; the crucial + or x ; the H ; the T j the L ; the 

V; the elliptical, Oj the quadrilateral, | | ; the elon- 
gated, I 1 ; the I , &c. &c. Of these incisions the 

straignt is adapted" to the greatest number of cases, and by many 
surgeons of great experience in resections is exclusively made. 
The straight incision certainly has the advantage over all others of 
not dividing the tendons, and but slightly exposing the blood- 
vessels and nerves to injury. There are instances, however, iti 
which a combination of the forms given will be found useful in 
order to completely expose the parts to be removed. 

The incision should in general b^ made as nearly as possible over 
the bone to be removed, and distant from important blood-vessels 
and nerves ; the soft parts should not be destroyed, except so far 
as they have undergone degeneration, or interfere with the proper 
closure of the wound. Injuries to blood-vessels and nerves lying 
in the track of the incision should be scrupulously avoided by 
drawing them aside. Muscles and tendons should not be divided, 
and their attachments to bones should not be incised, but sepa- 
rated to the least practicable extent with a blunt instrument, as 
the handle of a scalpel. 

Isolation of the Bone. — The bone bein^ ^■x.^o'jft^J^ \.q> ^\^si, ^^>c^si^ 
extent, the next care of t\\e opetalot ^oxiXi^ \iVi \.q> y^^^x^'^^:^*^^^ 
wound, and as far as possible m *\UoT\^\xi^^o«^^AOx^,'<^:^^y^^^^^^ 
of the bone to be removed, in ordex \.o \)ci^ ^^^S^^^^^'^'^^^^.S^^ 
dent new bone to preaervo lYie fvmcXiow ^"5. >i5w& ^«sV\ ^ 
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ner the lower jaw may be completely excised, aneL subsequently 
sufficiently reproduced to preserve nearly the original contour of 
the jaw, and in part its function. The periosteum is best preserved 
by first incising it to the extent of the bone to be removed, and 
then separating it with the handle of the scalpel carefully inserted 
between it and the bone. 

Removal of the Bone. — The periosteum being separated, the bone, 
if short or flat^ may be removed with the forceps ; but if a long bone, 
it must bo divided in its shaft by cutting forceps or the saw, and 
each portion separately removed ; before the saw is used the soft 
parts should be carefully protected by compresses or a spatula 
introduced underneath it. 

In removing diseased bone Sddillot recommends scooping out 
the affected parts, and leaving the cortical portion in preference to 
the removal of its entire structure; the reproduction of bone is 
much more rapid and complete when this portion is left than when 
only the periosteum remains. 

Dressings, — If any considerable vessel is divided, and continues 
to bleed, it should be ligated, as subsequent haemorrhage will 
greatly interfere with the process of repair. When short or flat bones 
and the shafts of long bones are removed, in whole or part, the 
wound is generally at first filled with lint to promote granulation 
from the bottom ; and when the articular extremities are excised, 
and it is desirable to obtain subsequent motion or anchylosis, other 
dressings are to be employed. These special dressings for indi- 
vidual cases must be left entirely to the discretion of the sur- 
geon. 

Classlflcatlon. — Resections may be divided into resection in the 
continuity and resection in the contiguity, or, which is more prac- 
tical, partial and complete resections ; the former term implies the 
removal of but part of a bone, and the latter the extirpation of 
the entire bone. 

Partial Resection, — In long bones partial resection may be made, 
as of a portion of the shaft, or of the extremity ; in flat bones 
portions are removed with the trephine or the gouge ; and in short 
bones processes may be excised, as in the vertebrae. 

Complete Resection. — Total resection, or the extirpation of entire 
bones, has been practised on some of the larger and more import- 
ant bones in the skeleton ; thus the radius, ulna, tibia, fibula, cla- 
vicle, and scapula, have been successfuUy removed, the patients 
not only recovering from the operations, but in many cases the 
reproduction of bone has been so complete as to restore to a con- 
siderable extent the function of the part. 
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RKSBCrriONS OF TflE UPPER EXTREHITIES. 

General Principlks. — Resection is preferable to amputation in 
the greater number of lesions of the upper extremities, as the prin- 
cipal fiinction is that of mobiUty. — SedClot 

Resections of tlie Plialanees. — Resection of the phalanges, in 
whole or part, is occasionally required as the result of deep-seated 
inflammation. As the usefulness of the fingers depends upon their 
mobiUty, the stiffness, shortening, and deformity, which have 
hitherto followed resectiDn of the phalangeal bones, have been 
strong objections to this operation. Recently, however, effbrts 
have been made to preserve the periosteum with a view to the 
production of new bone in the shafts of the bones that have 
been removed, and when the articulations have been excised the 
cut surfaces of bone have been kept apart, and passive motion has 
been easily instituted in order to the formation of an artificial 
joint. This treatment has been followed by the happiest results ; 
bones have been reproduced, and artificial joints formed, which 
have restored in a greater or less degree the usefulness of the 
limb. The true principles of treatment of these operations are 
forcibly stated by Butcher, of Dublin, who excised the entire first 
phalanx of the thumb, and " the power of flexing the unguinal 
phalanx was nearly complete" at the termihation of the cure. Of 
the treatment, he says: — There are two points which I would 
strenuously urge as conspiring to the favorable issue in this case : 
First, The restraining of the unguinal phalanx fi:om the end of the 
metacarpal bone, until the exuded fibrin thrown down in the bed 
from which the phalanx had been taken, acquired sufficient con- 
sistence to resist any great amount of shortening ; and. Secondly , 
when this object was accomplished, removing restraint, and favor- 
ing gentle passive motion." 

Resection of the Shaft. — ^A longitudinal incision is made on the 
dorsal or lateral aspect of the phalanx, the tendons are detached ; 
the operator, with Liston's bone forceps, held at right angles to its 
long axis, divides the shaft in two places equally distant from its 
extremities, and then with forceps removes the fragment, the arti- 
cular surfaces being preserved. 

Resection of the Interphalangeal Articulations. — An incision 
is made over the articulation, or on its side, the tendons carefully 
pressed aside ; with the bone forceps, or what is better, with a fine 
watch-spring saw, the operator divides the bone, and seizing it 
with forceps removes the articulating portion. 

Resection of the Entfre Phalanx, — An incision is made over 
the shaft of the bone on the side, and the tendons being raised, the 
bone forceps are introduced, the bone divided, and the two halves 
separately removed at their arUcvAaXAOxv. \xi \vi\«vw\Tv's«, "viwi '^^^^ 
or unguinal phalanx, Guerin tnfiAtea on \-\ife -^vXvww ^xi^-aRfc vw'^^a 
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sion, double, one end corresponding to the articulation, the other 
to the extremity of the finger : the phalanx should be denuded 
from the end towards its base, the nail remaining intact. 

Butcher excised the entire unguinal phalanx of the thumb as 
fbllows: — An eUiptical incision was made corresponding to the 
phalangeal articulation, the two arms of the elHpse embracing the 
anterior extremity of the first phalanx, its most* convex portion 
being a little behind the matrix ; the flap was dissected back, the 
joint opened, and a very narrow sharp-pointed knife passed along 
the first phalanx, without perforating in front, and keeping its 
edge to the surface of the bone ; it was then liberated from the 
soft parts, and removed with dressing forceps. 

Kesection of the Metacarpo-Phai^angeal Articulation. — This 
resection may be limited to the articular extremity of the meta- 
carpal bones, or may include also that of the first phalanx, when it 
is called a total resection of the joint. 

In resection of the phalangeal extremity of a metacarpal bone, 
an incision is made on its dorsal surface, the extensor tendons care- 
fully drawn aside, the bone cleared 
of the soft parts and then divided 
with a chain saw at the required 
point ; the diseased portion is seized 
with the forceps (Fig. 209) and 
brought forward, exposing the 
articular extremity to the point of 
the knife, by which it is readily dis- 
articulated. 

Modification. — Malgaigne (op. cit.) 
operates as follows : — " Make an 
oblique incision, commencing half 
an inch beyond the point at which 
you wish to apply the saw, from the 
middle of the dorsal surface of the 
metacarpal bone to the commissure 
of the finger, then another fi-om the 
same point to the next commissure 
on the other side ; thus circumscrib- 
ing a V-shaped flap, with its base 
next the finger, bissect back this 
flap, turn aside the extensor ten- 
don, detach the interossii from the 
sides of the bone, and open the 
joint, cutting its anterior and lateral hgaments carefully, not to 
wound the flexor tendons ; then dislocate the phalanx backwards ; 
and, after having well isolated the diseased portion from the soft 
parts, slip a bit of wood or card-board beneath it, and saw it off*; 
* ^£7 operate in the same way on the head of the metacarpal bone. 
you would excise the articulation of tVie index, thumb, or little 
rer, it would be easier to cut the flap on \)[i^ ^i^^i «^^^ Q^ ^^ 




Fig. 209. 
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joint; and we mi^ht, according to the condition of* the parts, 
make the base infenor or superior. In this way we need not put 
the extensor tendon so far aside to make room for the saw." 

In total resection Uie incision should be dorsal, except, according 
to Chassaignac^ for the first, second, and fiflh metacarpo-phalangeal 
articulations ; in opening these the incision should \)e lateral, as the 
operator will thus avoid exposing the extensor tendons ; the two 
articular surfaces being exposed, the ligaments are incised, and the 
bone either sawn with the chain saw, or divided with the bone 
forceps (Fig. 210). 

Malgaigne operates as in the former case, viz. : — Make two inci- 
sions, beginning at the middle of the dorsal 
face of the metacarpal bone, diverging on 
either side to the commissure of the finger, 
and forming a V-shaped flap, with its base 
towards the finger ; this flap is dissected up, 
the extensor tendon drawn aside, the sides 
ofthe bones laid bare, the ligaments divided, 
and the joints opened without wounding the 
flexor tendons, the phalanx is then dislocated 
backwards, and being isolated from the soft 
parts, is divided with the saw or forceps ; 
the extremity of the metacarpal bone is then 
similarly removed ; if the operation is on . 

the thumb, index, or little finger, this flap ''®* * 

should be on the lateral free surface of the joint 

Re*eetions of IHeUicarpal Bonon. — The superficial condition of 
the dorsal aspect of the metacarpal bones, and the important ana- 
tomical relations of their palmar surface, require that all operations 
for their excision be commenced on the posterior part. 

Resection of the Shaft. — A longitudinal incision is made on the 
radial* border of the first and second, on the ulnar border of the 
fiftli. and the dorsal surface of the third and fourth ; the extensor 
tendons are carefully avoided, the bones denuded, and with a chain 
saw divided at two points, and the isolated portion is readily 
removed. 

After Treatment. — It is quite as desirable at this articulation to 
preserve mobility as at the phalangeal articulations, and numerous 
cases prove that this result may be obtained by proper after treat- 
ment. The cut surfaces of bone should not be placed in direct and 
permanent apposition, but be supported, as in excision of the pha- 
langeal articulations, so that the fragments are slightly separated ; 
as soon as the inflammation subsides sufficiently, passive motion 
should be cautiously commenced. 

Kesection of the Carpo-Metacarpal Articulation. — This resec- 
tion may be partial or complete. In partial resection a longitudinal 
incision is made over Uie upper extremity of the metacanjalbowft^ 
iheextenaor tendon avoided, tY\e w>^)gw^vsvw^\ii^^^^'^^^ssfc'^«»' 
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of the bone ; the booe is theo diTided at the requisite point with 

bone farcop,s, or with the saw, 
afler being isolated from the 
soft, parts, and as far bs possi- 
ble from the perioBtcum ; the 
fragment is then seized with 
the forceps, raised from ita 
bed (Fi^. 211), and tljc joint 
is dittarticulat<»d with tije 
point of the knife. 

Id complete resection the 
extrimity of the nietacarp&l 
bone is removed and its cor- 
responding carpal bone ; a 
einjple longitudinal incision is 
made in the direction of the 
superior extremity of the me- 
tacarpal bone, which is de- 
nuded of PofL parts, and sawn 
at the jiroper point; this part 
is removed at its articulation, 
and then the carpal bone is 
extirpated. 

Kebection of an Entire Me- 
tacarpal Bone. — An incision 
is made along the dorsal sur- 
face of the third and fourth 
nicta.carpfd bones, mid on the 
radial side of the second and ulnar 
side of the fifth, the extensor ten- 
don draw^n on one side, and the 
Bides of the bone reheved of the soft 
part^f; the bone is then JRolatcd 
from its periosteum as much aspos- 
mhle^ and divided in the centre with 
the bone forceps (Fig, 212), or with 
the chain saw, the aofl parta being 
protected bj a compress or spatu- 
la ; the fragments are then sepa- 
rately elevated, and disarticulated 
with the point of the kniie. — Chas^ 
saifjTjac. 

Modifications. — This operation is 
variously modified, according to 
thr^ condition of tJie part. The fol- 
lowing are the most important ge- 
neral methods : — 

SediLlofc suggests making a short 
tsJincfaion at eaeJi extremity of the \ot\^tu<Imfi\.Vncmow^^\ifcTi 
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there is much tumefaction ; Gu6rin. notices the position of the ten- 
dons of the long and short extensors on the posterior part of the 
thumb, and, the thenar eminence on the pahn, and directs that the 
incision be made between the two along the radial border. 

In resection of the fifth metacarpal bone, Sedillot advises a T or 
L incision. 

Resections of tlie Carpus.— The resections in this region are 
numerous ; the carpal bones have been removed singly, and with 
individual metacarpal bones ; they have all been removed at a sin- 
gle operation, as also with several of the metacarpal bones below, 
and with the extremities of the radius and ulna above. The result 
has generally been so far successful, as regards the usefulness of 
the hmb, as to make these resections legitimate operations. 

The articulation of the carpal bones with each other is arthro- 
dial; the synovial sacs are so arranged that their communica- 
tions are limited (Fig. 213) ; this anatomical peculiarity should be 
remembered in the effort to remove portions of the carpus, as it is 




Fia. 213. 

desirable not to open these cavities further than is absolutely neces- 
sary. The ligaments are dorsal, palmar, and interosseous. 

In the after treatment it is important to place the part in such a 
position as to secure perfect rest, with as little change of position 
as possible during the process of cure; passive motion should 
finally be properly employed. 

RtmEcnov or Single Oabpal "Bo^ia,— 'lS\i<fe c»scvqs^N& ^'csos^ 
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of two rows of bones, of irregular articulations, and firmly held in 
position by ligaments ; they are accessible only upon the posterior 
or lateral part ; resection of individual bones of the carpus may be 
successfully accompHshed as follows : — 

Operation. — The following is the method by a single incision : — 
Make a longitudinal incision on the dorsal surface of the carpus, 
over the bone which it is desired to remove ; draw aside the tendons 
which are met with in the dissection, divide the lateral hgaments, 
and seize the bone ; if it is necessary divide the bone, and draw it 
outwards, at the same time separating its attachments on the palmar 
surface; for this purpose a short and strong scalpel should be 
employed. 

Resection of the Entire Carpus. — (Fig. 214.) The operations 
proposed for the removal of all the bones of the carpus are nume- 
rous, and may be divided into those in which the tendons are pre- 
served, and those in which they are divided. 
Methods, Preserving the Tendons. — Chassaignac operates with a 

single curved incision, the con- 
vexity being downwards; he 
commences disarticulation on the 
radio-ulnar part of the articula- 
tion, and successively removes 
the individual bones. 

A more common method has 
been by parallel incisions, one on 
the radial, 6, and the other on 
the ulnar border, c, joined by a 
transverse incision on the dorsum 
of the carpus ; Fergusson has re- 
peatedly operated in this. manner. 
Erichsen made a transverse 
incision over the centre of the 
dorsal aspect of the joint, and 
two other incisions at right an- 
gles to this, reaching from above 
the styloid process ; a flap being 
then raised on the surface of the 
extensor tendons, from between 
which were removed the frag- 
ments of bone. 

Simon removed all the bones of the carpus, except the trape- 
zium and pisifbrm, with a metacarpal bone, by the following 
method : — Two long incisions were made on the anterior and pos- 
terior aspects of the joint, reaching from about two inches above 
the wrist, back and front, to the centre of the palm and dorsum of 
the hand, the incisions being so managed as to run between the 
tendons coursing down to their destination. 

J/ei?iodSj Dividing the Tendons. — Staaley, believing that division 
r tbe tendons was not as dangerouB aa dxttwing XSe^sqi %&\dsk^ made 




Fig. 214. 
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a free semicircular incision above the wrist, turning back a consi- 
derable flap, together with tendons and integuments. 

Butcher divided the tendons, but left those of the thumb 
intact. He says : — " The forearm, placed in a state of prona- 
tion, was grasped and supported above the wrist by an assistant, 
while the hand was steadied by a second. Standing on the right 
side of the patient, I thrust the knife down to the carpal bones, 
two lines to the ulnar side of the extensor secundi internodii pol- 
licis, from a quarter to half an inch below the radio-carpal articu- 
lation, c ; from this point it was swept in a curvihnear direction, 
downwards, close to the carpal extremities of the metacarpal bones, 
and carried up to a point just below the end of the ulna, g, and 
fully half an inch higher than that where the knife was first laid on. 
The flap thus marked out, c, gr, was rapidly dissected up, and con- 
sisted of the integuments, areolar tissue, and extensor tendons of 
the four fingers. * * * By the elevation of these soft parts, en 
masse, the diseased bones were at once brought into view ; the flap 
being turned up to its base, which was oJplique, the scalpel was 

Eassed fiirther, higher up under it, Hbe rating the soft parts from the 
ack of the radius and ulna, together with the second extensor of 
the thumb, from the osseous groove in which it lay : thus the ten- 
don remained undisturbed in its superior and part of its lateral 
connexions. The Hberation of the tendon being accomplished after 
this manner, it was an easy proceeding to divide the Ugaraentous 
shreds which bound the diseased bones together ; and by forcing 
down the hand the carious ends of the radius and ulna were made 
to project ; a few cautious touches of the knife, carried close to the 
base of the styloid process of the radius, left uninjured and undis- 
turbed the radial artery in its near proximity: while a similar 
guarded proceeding on the ulnar side and in front preserved the 
ulnar vessels. The next proceeding was to remove the protruded 
bones, which was accomphshed with faciUty, by passing the fine 
blade of my own saw (as set for resection) in front of the bones 
and cutting backwards." 

In a second case Butcher removed all the carpal with the fourth 
and fifth metacarpal bones by the following method : — " I raised a 
flap from the dorsum of the hand, beginning a Uttle below and out- 
side the second extensor of the thumb, over the junction of the 
first and second carpal range, and carried the knife in a semicircu- 
lar manner, downwards and outwards, over the posterior thirds of 
the third, fourth, and fifth metacarpal bones, and from this upwards 
to a point nearly opposite to where the incision commenced, /; the 
flap thus formed, including the external tendons, was dissected up, 
and the diseased carj)us fully brought into view. In order to 
expose the metacarpal bones sufficiently, a straight incision had to 
be carried along the fourth, d, and a flap dissected outwards." 

Hcsectlonaoftlie Radlaa.— The radius may be exfiifi^ 
or whole. The lower extreimt.^ Yiaa ^i^Q^«iiJ\'^ >tt^^\i \5Bsa« 
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almost complete recovery of the natural motions of the part. The 
upper extremity and shaft have also been excised, giving good 
results. Carnochan exsected the entire bone, and even in this 
case the functions of the wrist and fingers were for the most part 
recovered. 

Resection of the Lower Extremity. — The lower extremity of 
the radius is broad, of a quadrilateral form, having two articular 
surfaces, one concave, on the lower part, for articulation with the 
scaphoid and semilunar bones ; the other on the inner side, narrow 
and concave, to articulate with the lower end of the ulna ; the 
anterior and posterior ligaments are attached to the margin of the 
joint, and the lateral Ugament to the styloid process; the posterior 
surface has three grooves for the passage of the tendons of extensor 
muscles ; the outer surface of the styloid process has two grooves 
for tendons, and its base gives attachment to the supinator longus 
muscle ; the pronatpr quadratus muscle occupies the lower fourth 
of the anterior surtace. 

Operation. — A straijjjit incision is made along the radial border, 
over the part parallel with its long axis, the bone is then denuded 

and divided with the chain saw 
(Fig. 215) ; the bone being -divided 
is raised by the left hand, and 
disarticulated with the point of the 
I knife at the articulation, h (Fig. 
216), avoiding the artery, a, and 
preserving the tendons. 

Modifications. — Roux and others 





Fio. 215. 
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add a transverse incision, as seen at a (Fi^. 214), and raise a 
flap. Carnochan removed the lower four-fifths of the radius as 
follows: — ''The arm, supported by assiatarvta, was placed so that 
(lie ulnar border of tJie forearm rested ^Tm\y m^^^"^ ^"^^ ^^^^ 
^e table, in a state of semi-pronation. k. \oTi^\\A:i^vcvt\ \xicv- 
' was made in the direction of tVie raAma, ou \\» ^^v^m^ 
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anterior border ; commencing about two inches below the head of 
the bone, and extending downwards to a point opposite, and a ht- 
tle behind, the styloid process. Two terminal incisions were then 
made at the extremities of the first one, extending transversely 
backwards, about three-quarters of an inch. The bone was laid 
bare a short distance below its middle,* and the dissection carried 
upwards to within three-quarters of an inch below the bicipital 
tuberosity, so as to expose the bone on its diflferent aspects ; at 
this part tne radius was perfectly soimd, and its section was easily 
eflfected by means of the chain saw. The remaining steps of the 
operation consisted in separating the diseased portion from the 
soft parts, and in isolating the lower part of the radius fVom its 
attachments at the radio-carpal articulation, without injury to the 
arteries, nerves, or tendons. The humeral artery was compressed, 
during the dissection, by an assistant ; the interosseous artery and 
a small branch only requiring the ligature." 

Resection of the Upper Extremity. — The head of the radius is 
quite superficial on its posterior part: it is surrounded by the 
orbicular ligament, which retains it in the lesser sigmoid cavity of 
the ulna ; below the head, on the inner aspect of the bone, is the 
tuberosity which gives attachment to the tendon of the biceps 
muscle. 

Operation. — A straight incision is made on the posterior and 
external part of the arm over the bone to be removed ; the soft 
parts are separated, the bone divided and raised from its articula- 
tion by dividing with the point of a knife its ligaments. 

Resection of the Shaft. — The shaft of the radius is enveloped 
with muscles ; on its anterior surface are the flexor longus pollicis 
and the pronator quadratus ; on its posterior surface the extensor 
ossis metacarpi pollicis, and extensor primi internodii pollicis; 
and on its external surface the pronator radii tores. 

Operation. — ^Make a long straight incision on the external aspect 
of the bone, parallel with its shaft ; separate the muscles, and, draw- 
ing the Hps of the wound apart, denude the bone ; the chain saw 
is passed, the bone divided at the two points selected, and the 
fragment raised from its bed. 

Resection of the Entire Radius. — The entire radius was 
resected by Carnochan, the operation leaving a useful hand and 
wrist, and a somewhat useful arm. 

OperaMon. — " An incision was made in the direction of the axis 
of the radius, commencing at a point immediately below the exter- 
nal condyles of the humerus, and extending downwards to a point 
opposite and a little behind the styloid process of the radius; nc^xt, 
two other incisions were made at th<? extromilics of th(; first on<», 
extending transviTsely backwards, about threti <juartt»rs of an inch. 
These incisions extend thvouv;UU\tt ■\\\\v'v^\\\\\c'\\V^,v\\\\>Nc^Nv\\V.>wx\viv^^^^^ 
ceUular tiRHuo and fascia; Uvc Uiu\^iVAV\i(i ^S. >\xvi ^^W ^^;^^^ 
easUy reached, and made bare on \\a ovkXftx ^\^^^^^'\^^!^^^\c^.^ 
inter-muacular tissue, be\\\ud \.\\e ex\AiX^'aR>t c.^\j\^vw^\v5\>^^ 
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tissues were separated from the posterior aspect of the bone at this 
place, the edge of the knife being kept close upon the bone. The 
Icnife was now carried along the anterior surface of the bone, lay- 
ing it bare as far as the interosseous ligament; the. upper part of 
the radius was next denuded, and then the lower part, care being 
taken to raise the tendons from their grooves without injury. 
The bone was divided at its centre, and each part raised, and in 
turn disarticulated ; the upper fragment had formed bony attach- 
ments to the humerus, and required a chisel to separate it ; the 
carpal articulation was separated with the point of the bis- 
toury." 

Reseetlons of tlie Ulna. — The upper and lower portion of the 
extremities of the ulna, and diflferent portions of its shaft, have fre- 
quently been removed with the happiest results. Jones and Car- 
nochan liave excised the entire bone with success. 

Resection of the Lower Extremity. — The lower extremity of 
the ulna articulates on its external surface with the radius, being 
excluded from the articulation of the wrist joint ; it has an anterior 
and posterior ligament uniting it to the radius, and a latersd liga- 
ment connecting the styloid process to the carpus. 

Operation. — The hand being carried outwards, make a longitu- 
dinal incision over the lower extremity of the* ulna; dissect the 
soft parts from, the bone to the required height, and carry the 
chain saw under the bone (Fig. 217) ; having divided the bone, 
proceed to dissect it from its articular connexions. 





> iQ 21T. Fig. 218. 



Modifications. — (Fig. 218.) The hand being carried outwards, a 
longitudinal incision is made along the internal border of the ulna, 
and terminated by a transverse incision outwards, a, or inwards, 
4 (Fig. 214). A triangular flap is then careftilly dissected up^ and 
be tendons being drawn aside, and tYie vesae\a eax^^^xxX^j viovdied, 
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the bone, hj is denuded of its soil parts and disarticulated with the 
bistoury. A small slip of wood, c, is passed beneath the extremity 
of the bone, which is then sawn through, as at d. — (Bernard and 
MuetU,) 

Resection of the Shaft. — Make a longitudinal incision on its 
posterior part, parallel with the shaft, and external to its border ; 
separate the soft parts and periosteum &om the bone ; make a sec- 
tion of the bone at the two points selected, and remove the included 
portion. Chassaignac advises, when a large portion of the bone is 
to be removed, to make two or three separate incisions instead of • 
one, and remove the bone in pieces. 

ModificcUions. — ^Velpeau directs as follows : — " The most conve- 
nient process here, consists in making two very long and slightly 
curved incisions, with their concavities facing each other, as in cir- 
cumscribing an eUipse. The Hps of these incisions are then dis- 
sected in front and behind, as far as the radial border of the bone. 
The section of the bone may then be effected by means of the 
chain saw." 

Besection of the Upper Extremity. — A straight incision is 
made over the part, the soft parts and periosteum separated, and 
the bone divided with the chain saw at the proper point ; the bone 
is removed from its articular connexions with the point of the 
knife ; the ulnar nerve lying along the inner side is carefully pro- 
tected by keeping the edge of the knife turned to the bone, and if 
exposed by drawing it inwards. 

Resection of the Olecranon. — Make a straight incision along 
the posterior part of the bone ; separate the soft parts, and make 
the section with the chain saw, or divide it as far as possible, 
externally, with a small saw, and complete the section with the 
bone forceps j care should be taken to divide the tendon of the 
biceps to as small an extent as practicable, and the operator should, 
as far as possible, enucleate the process from its fibrous invest- 
ments, with the handle of the scalpel, with a view to the future 
efficiency of the extensor muscle. 

Modifications, — Velpeau made a crucial incision, bent the arm, 
and was enabled with two cuts of the saw to excise a cuneiform 
fragment corresponding with the length of the olecranon. Gross 
advises a T incision. Buck operated as follows : — " A longitudinal 
incision, five inches in length, was made over the middle of the 
olecranon, extending three inches above and two below it, pene- 
trating to the bone ; the triceps tendon was then divided at its 
insertion towards either edge, care being taken to avoid cutting 
across the aponeurosis, which is continuous from the edges of the 
tendon over the muscles lying on the posterior part of the fore- 
arm, and inserted into the edges of the olecranon ; these insertions 
of the fascia, as well as the origins of the muscles beneath it, were 
dissected up from the bone to the extent of nearly two inches, 
which allowed the olecranon to be exposed, -vVvftXiMafc ^^sgsss.'cS.'CscNfe 
m&'don were drawn asunder ovex ^^ c«iA'^\fe^ ^xQ!b^^<s«.H*fe^ 
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spatulas were used for this purpose, and with the amputating saw 
one-half the thickness of the bone was cut through with great 
facility ; further progress was made in the section with Hey's saw, 
after which the separation was easily completed with a chisel and 
mallet." 

Resection of toe Entire Ulna. — Carnochan operated as fol- 
lows : — " One assistant held and supported the upper arm of the 
diseased limb, compressing at the same time the humeral artery ; 
and then seizing the hand and wrist, rotated inwards the limb from 
the shoulder-joint, and carried the pronation of the forearm so far 
as to cause the palm of the hand to look directly outwards. The 
elbow-joint was now slightly flexed, and the hand elevated. This 
twisted position of the vena upon the radius placed the ulna upon 
the posterior and outer aspect of the forearm, and rendered it more 
easily accessible. The limb thus placed, the assistants maintaining 
the arm and forearm steadily, standing upon the right side of the 
patient, and placing the fingers of the left hand upon the integu- 
ments of the forearm, towards the elbow, with a strong, straight, 
sharp-pointed bistoury, I made an incision along the posterior and 
inner aspect of the ulna; commencing at the lower part of its 
superior third and extending downwards to a point over the extre- 
mity of the styloid process. This divided the tegumentary layer 
and fascia, which were found dense, matted, and infiltrated. The 
tendon of the extensor carpi ulnaris was pulled back, and the bone 
exposed. * * * At the carpo-ulnar articulation, a transverse inci- 
sion, about an inch long, parting from the lower extremity, of the 
first incision, was made across the back of the wrist. The super- 
ficial tissues were here reflected, and the tendon of the extensor 
carpi ulnaris carefully detached from its groove on the lower part 
of the ulna. The dissection was now carried along the anterior 
surface of the lower portion of the ulna, and the soft parts were 
detached from the bone as far as the interosseous ligament, the 
ulnar artery and nerve being carefully avoided. The soft parts 
were now detached from the posterior surface of the ulna, avoid- 
ing injury to the extensor tendons. • The bone was divided at the 
lower part of the middle third. The lower fragment was then 
separated from its articular connexions. The incision was then 
prolonged upwards, along the posterior surface of the ulna, termi- 
. nating at the upper part of the olecranon, opposite its outer edge ; 
to this a terminal incision was joined, which extended trans- 
versely across the back of the elbow-joint, as far as the inner mar- 
gin of the ulna. The soft tissues were now dissected from the 
bone, upon its posterior and anterior aspects, as far as the inter- 
osseous ligament, and as high up as the insertion of the brachialis 
internus muscle. The bone was next seized and pulled from the 
radius, and a knife, curved flatwise, was passed close upon its 
interosseal margin, grazing the bone, and dividing the interosseal 
membrane upwards; the soft parts being held apart, and the inter- 
^Bseoua and ulnar arteries protected. TYie e\\)0^-^ci\xi\. -^^a uow 
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flexed, and opened behind, by entering the bistoury close to the 
inner edge of the olecranon. The attachment of the triceps exten- 
sor was next divided, by cutting directly outwards. The ulnar 
nerve was found and hooked aside, the lateral ligament divided, 
the ulnar carried backwards, and the attachments of the brachialis 
anticus muscle divided ; the coronary Hgament was cut, and the 
bone removed from its articulation. 

Resection of the Inferior Extremities of the Radius and 
Ulna. — ^Make incisions on the radial and ulnar border of the lower 
part of the forearm, as in the method of operating for the removal 
of either bone singly (Fig. 214) ; divide the bones with the chain 
saw, and separate their carpal articulations with the point of the 
knife; the tendons anteriorly and posteriorly must be carefully 
displaced, and the radial and ulnar arteries avoided. 

Modifications. — (Fig. 219.) 1st. The hand being pronated and 
held firmly upon some soUd surface, two 
longitudinal incisions are made along the 
borders of the radius and ulna, ab^ c d. 
A transverse incision across the back of 
the joint unites the lower extremities of 
these, h d, and (2d) the quadrilateral flap, 
a b c d^ thus circumscribed, is dissected 
up and turned backwards. 3d. The dis^ 
articulation is then eflected, the tendons" 
surrounding the two bones being detached 
with as little injury as possible (Bernard 
and Htiette) ; Roux made two transverse ^^Q- ^19. 

incisions, extending from the lower extre- 
mity of the longitudinal incisions, across the dorsum of the wrist, 
to the edges of the extensor tendons, leaving the central portion 
of integument undivided ; Velpeau dissected the flap from above 
downwards. 

Resection of the Superior Extremities of the Radius and 
Ulna. — The operation may be performed as in resection of the 
lower extremities by lateral incisions ; the radius is first removed ; 
the bone b.eing denuded with the chain saw, the head is disarticu- 
lated by dividing the attachment of the biceps, and the orbicular 
ligament; the* ulna is divided in a similar manner, and' its disarti- 
culation effected, carefully guarding against injuring the ulnar 
nerve on its inner aspect, the artery in front, and preserving if 
possible the attachments of the brachiaUs anticus muscle. 

Modifications. — Moreau*s method was to join the extremities 
of the lateral incisions (Fig. 219) and dissect up the flap ; a crucia^ 
incision, lateral incisions with a transverse in the middle, or II, and 
other methods have been proposoil. 

Resection of the Radius and Ulna. — Compton, of Xew Orleans, 
excised the entire ulna and all but a portion of the entire radius, 
for a severe compound fracture. A 8traio;Ut \uev*u\^ v<\is^ \fiCiAs^ 
the whole length of the iuncT Rvvlnj o^ \}iivi x^^Xwve.^ ^\A'^^'5»NSsMst 
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opening opposite the olecranon process ; botli bones were carefully 
dir^-'^ectcd outj with the exception of a portion of the lower end of 
the radius j the perit>stcLim was mostly detached. 

Rejection af the ^lbow«Joinf. — A great variety of methods 
of performing ttiis operation have been devised, of which we men- 
tion the following : — 

Single Stratoiit Inciston, — ^Cliasfiaignac describes this method 
thus (Fif,'. 22()J : — A single straight incision, a, c, is made on the 
external and t^lightly posterior part of the elbow, commencing four 
fingers* breadths above the joint, and extending to a proper dl»- 
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tance below ; the head of the radius is first exposed, the shaft 
divided with the chain saw, and the. upper extremity removed ; 
the humerus, 5, is now laid bare at the proper point above the 
nrticulationj and divided with the chain saw ; the lower fragment 
h then readily made to protrude from the wouod^ and disarti- 
culation is effected, care being taken to protect the ulnar nerve; 
the upper extremity of the ulna is now denuded^ and readily 
B^wn. 

Modifications. — -Park made a single straight incision in the axis 
of the limh, upon the median fine of the dorsal purfaee of the 
joint, ext-endino- two inches above and below the olecranon, the 
biceps wa3 cut^ the lateral ligaments divided, and the bones 

:posed. 

Two QcAPRTLATERAL Flaps— H iKciaioN. — Morcati operated as 

fbUoTvs (J/afyaif/Tje^ op. cit) : — " Placy the patient on his belly oppo- 

well-Hghted window, on ft ta^Ae teee teeX \jeu mt?tv%% u\^. 
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covered with a mattress, so that his arm rests on one of the edges 
of the table, and presents to the operator the posterior and inter- 
nal part of the articulation. You may also operate on the patient 
sitting; but the position is not so favorable. The tourniquet 
should be first applied on the upper third of the arm. The arm 
being semi-flexed, plunge a scalpel or bistoury down to the ridge of 
the internal condyle, about two inches above its tuberosity, and 
prolong the incision longitudinally to the articulation ; do the same 
on the other side ; then unite these two wounds by a transverse 
section, dividing the skin and triceps brachialLs, immediately above 
the olecranon. The result is a quadrilateral flap, which dissect up, 
and cause an assistant to hold back ,* then, with the point of the 
bistoury directed on the left index-finger, detach the soft parts 
fix)m the anterior surface of the bone, opposite where you would 
carry the saw. When the way is clear, pass the handle of a scal- 
pel under the bone, and saw upon it ; turn back the fragment cut 
off, and you may easily detach it from the joint, which may be 
opened from before backwards j then go to the bones of the fore- 
arm. Prolong the external lateral incision along the radius as far 
as necessary, separate the head of this bone from the neighboring 
soft parts and ulna, pass a compress under it, and cut it off, trying 
to preserve all or par-t of the attachment of the biceps ; then lay 
bare the ulna, prolonging downwards the internal incision, and turn- 
ing down the second quadrilateral flap that results. Isolate the 
portion to be cut off; put it aside from the soft parts with a com- 
press or protecting guard and saw it, preserving, if possible, the 
attachment of the brachialis anticus." 

'Modifications. — Dupuytren, after raising the flaps, removed the 
olecranon, and dissected the ulnar nerve from its groove, and drew 
it aside. 

Two Semilunar Incisions and Excision of the Flap. — Manne 
made two semilunar incisions, on the posterior part of the joint ; 
these were joined by longitudinal incisions, external and internal, 
and the inclosed integument was raised with the bone. 

The t Incision. — Roux made a T incision, the longitudinal 
branch being placed on the external part of the limb, and the trans- 
verse branch commencing at the; olecranon and crossing the first at 
right angles; two triangular flaps are thus furmed, which being 
raised permit the removal of the tliree articulating surfaces. 

Resections of the Hnmerns. — The humerus is excised only in 
part, as follows : — 

Resection of a Single Condyle of the IIuMERre.^ — The con- 
dyles of the humerus give origin to the flexor and extensor muscles 
of the carpus, hand, and fingers ; to the internal are attached the 
pronator radii teres and flexor muscles, and to the external condyle 
the anconeus, supinator brevis, and extensor muscles. 

Operation. — An incision, either straight, curved, or crucial^ is 
BiAde on tJjc posterior part oV l\\e cotvi\^\^ VQ\^^x«vwy;vi\^S^^'«^'^» 
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parts dissected from the bone, and with the saw having an articu- 
lated back, or Symanowsky's saw, the condyle is divided and 
removed ; a section of bone may be removed by first making a 
hole for the chain saw with the bone drill, and then cutting out 
such a section as is desired. 

Resection of the Lower Extremity of the Humerus. — The 
lower part of the humerul^ presents on its anterior and posterior 
surfaces, depressions for corresponding prominences on the ulna ; 
the articular surface is very irregular, being divided by a groove 
into two 'parts ; it is on a lower plane than the condyles, and the 
inner part descends lower than the outer ; the flexor and extensor 
muscles of the hand arise from its condyles : it has anterior, pos- 
terior, and lateral ligaments ; the brachial artery lies in front, and 
the ulnar nerve passes over the inner condyle on its posterior and 
external part. 

Operation. — (Fig. 221.) Resection of the lower extremity of 
the humerus may be eflfected through a straight incision made on 
the posterior and external part of the arm ; the incision should be 




Fio. 221. 



sufficiently extensive to make a free exposure of the bone, a, when 
the wound is separated ; the bone is denuded and divided with 
the chain saw ; raising the cut end with the left hand, or with for- 
ceps, the operator proceeds to disarticulate with the point of the 
knife, carefully avoiding the brachial artery in front, and the ulnar 
nerve behind and at the inside. 

Modifications. — Moreau operated as follows {Bernard and Huette) : 
-(Fig. 222.) 1st. The arm being semiflexed, and the posterior 
» of the articulation turned towards the surgeon, \?No\OTi.^\xv^\- 
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nal incisions, each about two inches and a half in length, should be 
carried upwards along the humerus, one 
from the outer side of the external condyle, 
the other from the inner side of the inter- 
nal condyle ; 2d. These two incisions should 
then be united by a transverse section 
through the skin and triceps muscle, imme- 
diately above the olecranon ; a quadrilateral 
flap is thus formed, which being dissected 
from below upwards, must be supported 
by an assistant ; 3d. The surrounding parts, 
and the ulnar nerve divested of its fibrous 
sheath, should then be carefully isolated 
from the bone, and drawn inwards by an 
assistant; 4th. The bone being carefully 
denuded, a slip of wood or metal is slid 
under it to protect the soft parts from the fio. 222. 

saw ; the separated portion of the bone is 

then cut loose from its various adhesions, and the joint opened 
from behind." 

Various incisions have been made in this operation, as the H, 
the crucial, a straight incision with one lateral incision, etc. 

Resection of the Shaft. — The lower half of the shaft of the . 
humerus is closely invested with muscles, as the brachialis anticus 
and triceps; the upper half gives attachment principally to the 
muscles from the shoulder, chest, and back, as the deltoid, pccto- 
ralis major, latissimus dorsi, and rotators ; the brachial artery, with 
the median and ulnar nerves, passes along the posterior margin of 
the biceps muscle, and the superior profunda artery and niusculo- 
nerve wind around the posterior and external part of the upper 
and middle portion of the shaft. 

Operation. — If the upper portion of the shaft is to be removed, 
a straight incision is made on the external part of the deltoid mus- 
cle, care being taken not to extend the incision upwards so as to 
involve the circumflex artery and nerve ; when the lower part of 
the shaft is excised, the incision should be along the outer border 
of the brachialis anticus muscle, avoiding the external cutaneous 
nerve. The bone is readily exposed and removed to the required 
extent. 

Velpeau recommends at the upper part of the arm a semilunar 
incision, with its free border outwards and backwards. 

Resection of the Upper Extremity. — Chassaignac gives the 
following indications for the operation : — 1. Compound fracture of 
the superior extremity, with j)rotrusion of the shaft throujrh the 
wound of the soft parts, rupture of the capsule, and destruction of 
the periosteum ; or, 2. Fractures of the head of the bone from 
gunshot wound, necessitating the removal of sphnters of bone ; 3. 
The lodgment of foreign bodies, b^W??., ox \^TC^y.o^.^<i^^'\\^.^^c^fc\^s^.'^^s.^ 
tiie bumeruSj resulting in a comimxvv\\AOT\ Qi( >\i^ \i<5rftfe^TKs<i\sss5i ^ 



196 



OS RBSECnONS. 



the capsule, and the final development of an inflammation termi- 
nating in necrosis and caries ; 4. Compound dislocation with pro- 
jection of the head of the bone through the wound of the soft 
parts ; 5. Old and irreducible luxations, especially when the limb 
has become useless ; or, when the head of the bone presses upon 
the vessels and nerves, causing violent pains, paralysis, or threat- 
ening gangrene ; 6. True anchylosis, in a manner to render the 
limb useless ; 7. Caries and necrosis of the head of the bone. 

The head of the humerus is surrounded by the capsular liga- 
ment, and has attached to its upper extremity the following mus- 
cles, viz. the subscapularis inserted into the lesser tuberosity, the 
supra and infVa spinatus and teres minor, inserted into its greater 
tuberosity ; the long head of the biceps runs through the capsule ; 
the deltoid covers the external surface of the joint. 

Operations, — A straight incision is made, commencing between 
the acromion and coracoid processes, and half an inch below the 
clavicle, and, is carried downwards to the requisite extent along 
the deltoid muscle on the anterior part of the joint j the bone is 
here quite superficial, and is most readily exposed ; the bicipital 
groove being found, the long head of the biceps muscle is dis- 
lodged and drawn aside, h (Fig. 223), and the tendons of the 
rotator muscles of the head of the bone are divided, being first 
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made tense hy rotation of the bone ; and the capsule is opened. If 

the disease is limited to the head of t\ie bone, the diseased structures 

may possibly be removed with tlie gOMge, V\\Xio\v.\.m^oVYc^^^^\& 

beyond the capsule - if it is of greater e:t\,eti\., ox SS >i)!a$i ojet^Ni^Ts. 

9 undertaken for fracture involving "Ooft up^^x v«^ ^^ "^^^ ^^ 
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the bone should be exposed at the proper place and divided with 
the chain saw j being now elevated, a, with the forceps or the ele- 
vator (tirefond, Chassaignac), the upper extremity is disarticulated 
with the point of the knife. 

Modifications. — The methods of performing this operation are 
numerous; White made the 
single straight incision; Bau- 
dens made, in addition, a late- 
ral subcutaneous division of the 
deltoid; Moreau made a qua- 
drilateral flap, including the del- 
toid : Sabatier made a V inci- 
sion (Fig. 224), having its base 
upwards ; Monel made a semi- 
lunar flap, with its base above ; 
Malgaigne recommends Lis- 
franc's lateral and posterior 
flap in amputation ; Syme made 
a triangular flap on the exter- 
nal part of the deltoid ; Nela- 
t6n commences the incision 
half an inch within and below 
the acromio-clavicular articula- 
tion, follows the anterior curve 
of the acromio-clavicular bor- 
der, and terminates behind, at 
the angle formed by the acro- 
mion with the spine of the scapula ; Stromeyer made a semicircu- 
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Jkr incwion, commencing at lYve po^Xcnox Tu^x^f^^ o1 "^^^^j^^ 
Aod passing downwards and torwaxOkB, ^n^ vs\^\Sia»% ^ 
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the articulation above and behind to avoid the tendon of the 
biopps ; Blackman made the triangular flap ; Erichsen recommends 
a U-shaped incision (Fig. 225), which includes the deltoid muscle, 
the isolation being effected with a spatula. 

Reseciion of the Sltoulder-Jqlnt. — The removal of the upper 
extremity of the humerus with the glenoid cavity may be accom- 
plished by the methods already given for excision of the head of 
the former. Chassaignac directs a longitudinal incision on the 
anterior part of the shoulder, opening into the joint ; if the disease 
involves the scapula, join a horizontal incision backwards under the 
acromion, and turn backwards and downwards the flaps ; if the 
coracoid process, or the external extremity of the clavicle is also 
involved, make a third incision inwards. 

Resections of the Clavicle. — The clavicle may require excision 
in whole or in part for compUcated fractures, luxations, necrosis, 
malignant^iseases, &c. 

Resection of the Sternal Extremity op the Clavicle. — The 
inner portion of the clavicle is of a triangular form, and gives 
attachment on its postero-superior surface to the sterno-mastoid 
and sterno-hyoid muscles, and on its anterior surface to the pecto- 
ralis major muscle ; it is directed inwards, and sUghtly downwards 

and forwards, and articu- 
lates with the sternum ; its 
ligaments are the anterior 
and posterior stemo-clavi- 
cular, the interclavicular, 
and the rhomboid, which 
binds the sternal end of the 
clavicle to the first rib ; pos- 
teriorly the clavicle is in 
near relation with the pleu- 
ra, internal mammary arte- 
ry, subclavian vein, and 
transverse cervical artery; 
the innominata on the right, 
and the thoracic duct on tire 
left side. 

Opcra/wm.— (Fig. 226.) 
Chassaignac directs an inci- 
sion curved downwards, 
the degree of the curvature 
depending upon the size of the bone, but always so arranged as to ena- 
ble the operator to raise it by dissection to the upper part ; after rais- 
ing the flap, instead of separating the muscles, a chain saw should be 
passed at the point where the bone is to be divided ; the fragment is 
"ben removed by carefully disarticulating it with the point of the 
ulb, and avoiding wounding the \mpoi\.»xi\. v^x^»^<i^^^^^^Y» 
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RESEOTtOK OF THE ScAPHLAR EXTREMITT OF THE ClAVICLE.^ — The 

outor portion uf the davide h broad and flat^ ajid }dvc^ allaehment 
OR its poslLriur part to the ti'apezius, and on its antt-^rior to the 
deltoid; it is bound to the acroraion by a superior and iDlerior 
ligament| and to tho coracoid process by the coraco-clavicular, 
or coracoid and trapezoid ligaments. 

Operation, — ^Yelpcau removed the outer tMrd of tho clavicle for 
necrosis by a crucial incision, each abont four inches in Icnj^^tli ; the 
flapa were raised, the attachments of the deltoid and traptizius 
divided, and the aeroiriio-clavicular ligaments cut; a woofleti lever 
was introduced into the articulation^ the bone raiiied and detached. 

Trarera removed all the scapula but the sternal extremity for a 
tumor by the followinj^ method :■ — A crucial incision was made 
through the integimienta and the platysnia myoides, one limb of 
which Wiis nearly in tho line of tho clavicle, and the other at right 
angles, and the Haps and facial coverings ' successively dissected, 
down to the cxterual basis of the tumor. The pectoralis and del- 
toid muscles were then carefully detached from their clavicular 
origin, avoiding the cephalic vein^ and the fibres of the trapezius 
and cleido- mastoid muscles divided on a director. One consider- 
able Tessel, in the situation of the transverealis humeri, required 
ligation, Disartieulatiou of the scapular extremity of the bono 
was next effected without diflicultjj and the mobility thut* cora- 
m^unicatod to the matiSj facilitated the completion of the operation. 
A director was npw worked beneath the bone, as near to the 
Sternal articulation as practicable, and with a pair of strong bone 
nippers thus introduced, it was completely divided. The sub- 
claviua muscle and rhomboid hgament were det^iched, and the 
operation completed. 

Chaa&aignac advises a curved incision, with its convexity for- 
wards and a little outvrards, which, reflected backwards, completely 
exposes the bone j this is divided with the chain saw, and being 
seized with the forceps, is raised, and the ligaments divided, 

Symo removed the external extremity for a tumor by making 
an elliptical incision from the middle of the clavicle backwards, 
over the most prominent part of the tumor. 

Mott exsected all but the scapular portion of the clavicle, for a 
tumor, as follows: — A semilunar incision, exposmg the pectoralis 
major muscle, was made from the sterno-clavicular articulation, to 
near the junction of the clavicle with the acromion j owing to tho 
extent of the tumor it was impossible to get under the clavide 
from below, and an incision was made from the outer edge of the 
external jugular vein, over the tumor, to the top of the shoulder, 
the platysma myoides and a portion of the trapezius divided, the 
bone exposed external to the coracoid process, and divided with 
tho chain saw. Another incision was made over the tumor from 
the sternal extremity of the clavicle to the termination of the firat 
incision at the external jugular vein ; in the 6v\Vi§e.eii^<i\!L\i^*;^&«iCsRi'5i^ 
©wjn^ to the large size of the tumor, wa^ \Xifc \T\c5i\^«t^^\wv ^S. SSca 
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structures with it, the external jugular vein and a large number 
of vessels required ligature, and the outer portion of the sterno- 
mastoid muscle was divided. 

Bartlett, of Missouri, made an incision from the sternal articula- 
tion to the base of the tumor, and thence on either side towards 
the acromion, the bone was divided near the sternum with the 
chain saw, and the external portion dissected, out. 

Resection of the entire Clavicle. — ^Warren, of Boston, ope- 
rated as follows for osteo-sarcoma : — An incision was made from 
the acromial extremity of the clavicle to the external extremity of 
the clavicle of the opposite side ; this was crossed by an incision at 
right angles with it, beginning just below the middle of the sterno- 
mastoid muscle, and extending to the face of the pectoralis muscle 
below the middle of the clavicle; the four flaps were then dissected 
from the surface of the tumor ; the outer extremity of the clavicle 
was laid bare by dissecting the deltoid muscle from its anterior 
edge, and the trapezius from its posterior edge, and the division of 
the corneo-clavicular hgament ; the chain saw was passed and the 
bone divided by means of the needle for resection (Fig. 195) ; the 
fragment is seized with the forceps and the detachment of the soft 
parts effected with the point of the knife, the edge being kept con- 
stantly turned towards the bone, in order not to make the sUghtest 
wound of the soft parts. 

Davie made an incision of from two to three inches in extent on 
the sternal extremity of the clavicle, in a hne with the axis of that 
bone ; the ligamentous connections were divided ; a piece of sole 
leather was intrbduced under the bone, and the bone sawed 
through one inch from its sternal extremity ; the fragment was 
then detached by tearing through the inter-clavicular ligament. 

Sddillot, operating on the left clavicle, made a crucial incision 
through the integuments, detached the soft parts, sawed through 
the bone, upon the handle of a scalpel; passed behind it; the 
muscular and ligamentous attachments were divided; difficulty 
was experienced in disarticulating, owing to the proximity of the 
subclavian artery. 

Wedderburn, of New Orleans, removed the entire clavicle for 
necrosis, as follows : — An incision was made down to the clavicle, 
over its entire length, and sufficiently far beyond its articulating 
points to enable the disarticulation to be effected. The soft parts 
attached to the upper surface and the anterior border of the bone, 
were separated — next the separation of the acromion effected — the 
dissection was then continued close to the bone beneath, whilst , 
the parts were kept on the stretch by elevating the bone from 
the point just indicated. 

Blackman, of Cincinnati, removed the entire clavicle for necro- 
sis and exostosis by an incision commencing at the middle of the 
sternum. 

VeJpeau (op. cit.) gives the following method of resecting the cla- 
afe; — "An incision parallel to its cuWieoxi'a Xioi^et^wct^-^ViQja. 



RESECTIONS OF THE LPPEU EXTKEBIITIES. 201 

extenils a littk* beyond its extremities^ will onliuarily answer for 
this purpose, or we may make two vet tical incisional, of one to two 
inches in length, one on the ouislrle, the othor on the inBide of the 
first incii^iunj the flap resulting from wliich divisioni^, on being 
raised up, completely lays bare the bone. We then disarticnlaie 
either the sternal or acromial extremity, and graap it with the left 
hand in order to raise it up, while with the ri^ht we detach with the 
bistoury the adhesions upon its lower border. We might also saw 
the bone through its middle and remove the two lialves separately,^* 

Chassaignac diroets an incision parallel to the clavicle^ isolation 
of the bone at its middle portion, and divi!?ion by the chain saw j 
the fraj^ments are then separately removed. 

G-uifrin advises a longitudinal incision, upon the upper surface of 
the clavicle, extending beyond either extremity ; if there is a large 
tumor, vertical incisions may be made on the hrat, giving the form 
of a double T. 

Resection of the Shaft op tee Clavicle. — The central por- 
tion of the clavicle hag attached to its under surface the subcla- 
viua muscle, while its anterior and upper portions are nearly sub- 
cutaneous. 

Operation. — The methods of operating" on this part of the clavi* 
cle are tlic same as are given for the extremities; the incision may 
be Btraightj cnrvedj or crueiaL 

Reiieeti0iiii of tlie S<rapiila.— The scapula may be removed in 
part or totally as follows : 

Resection of the Acromion Process, — The acromion, the exter- 
nal termination of the spine of the scapuhi, articulates on its inner 
border with the outer extremity of the clavido; it affords a partial 
origin to the deltoid and trapezius muscles, and ita under surface 

■ overhangs the shoulder joint ; it is united to the clavicle by a supe- 
rior and inferior ligament, and to the coracoid process by the coraco- 
acromial ligament. 

Opei'aiion. — Chasaaignae directs a semdunar incision at the pos- 

» tenor part of the shoulder witii the convexity downwards, the 
passage of the chain saw under the narrow part of the neck of the 
acromion, division of the bone at this part, and disjirtiuulatlon. 
Others prefer the crucial or T incision. Fergusson follow^ed the 

» track of sinuses. 
Resection of toe Spine of the ScAFtTLA. — ^he posterior bor- 
der or crest of the spine of the scapula is superficial; it gives 
origin by its upper surface to the trapezius and supraspinatus 
muscles, by its inlerior surface to the deltoid and iulrasplnatua 

^ Operation, — The bone may he readily exposed, owing to its < 
superficial position^ by an incision made parallel to its border ; if 
required, the incision may be curved downwards so as to raise 
a flap; the bone being denuded, tUft dvsfc^i^a^ ^itVx^^^sfe ^sv-ia^i >o?^ 
removed with a strong cuUmg t^t^i^^a, Q^aa»^1eJ^5sR. ^isswe^ 

1^ 
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Resection of tlie Scapula and Part of the €laTicle. — No sin- 
gle method of performing this resection can be given : the steps 
of the operations which have been performed are, for the most 
part, the same as for the removal of the body of the bone, with a 
simple extension of incisions to include the external portion of the 
clavicle. 



RESECTIONS OF THE LOWER EXTRKRIITIES. 

General Principles. — " It ought to be laid down, as a general 
rule, that we should never amputate any parts except those that 
are in a state of disease, even if there should remain but two 
sound bones in the whole foot : for, by means of a shoe, properly 
arranged, and with a strong sole, a very small part of the foot may 
become exceedingly useful." — (Bncydop. Meih., part Chir. quoted 
in Velpeau's Op, Jsurg,) 

Resections of the Phalanges. — The four last toes have seldom 
been excised ; the methods of operating in resections of corres- 
ponding parts of the phalanges of the fingers may be adopted, if 
such operations are undertaken on the phalanges of the toes. 

Resections of the Phalanges of the Great Toe. — The great 
toe is of the utmost importance in profession, and diseased bone 
may be successfully removed at any point. 

Kesection of the Articulations of the Phalanges. — Chas- 
saignac advises ari incision curved downwards, on the internal 
aspect of the toe, over the phalangeal articulation ; the flap is dis- 
sected, and the ends of the bone divided with the chain saw, or 
bone forceps. 

Resections of the Shafts of the Phalangeal Bones. — A 
straight incision may be made on the dorsum, the extensor ten- 
don being drawn aside ; or, as in the last operation, the incision 
may be curved downwards ; the bone may be divided with the 
forcepa. 

Resections of the metatarsal Rones. — The individual meta- 
tarsal, like individual metacarpal bones, may be exsected in part or 
entire. 

Resection of the Phalangeal Extremity of the Metatarsal 
Bones. — A straight incision is made on the dorsum of the toe, over 
the part to be removed, avoiding the extensor tendons, division of 
the bone with forceps or saw, and disarticulation ; in operating 
upon the first and fifth, the incision may be upon the free lateral 
surface^ and it may be straight, or curved, as recommended by 
Chassaignac. 
Mftlgaigne (op. cit.) remarks of resection of the extremity of the 
vt metatarsal hone — " The operation \a evmiXwc \tt \i)aaX.^Qt tok^m- 
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tation of this bone. Cut a flap on the inside with its base poste- 
rior, denude the bone' to the point at which it is to be cut, and saw 
it perpendicularly to its axis ; then detach it from the soft parts, 
proceeding from behind forwards, and finish by separating it from 
the phalanx." 

Blandin recommends a quadrilateral flap, with its base posteri- 
orly on the inner side of the foot. 

Resection of the Shaft of Metatarsal Bones. — The same inci- 
sions are practised on this part of the metatarsal bones as at the 
extremities ; in remov- 
ing the body of the 
first and fifth, a curved 
incision more com- 
pletely exposes the 
bone (Fig. 228); the 
chain saw should be 
used to divide the 
rfiaft of the first me- 
tatarsal bone. 

Resection of the 
Tarsal Extremity of 
the Metatarsal Bones. 

— The same incisions Fig. 228. 

may be made in resec- 
tions of the tarsal as in the phalangeal extremities of the mctatart^al 
bones. The chief difficulty in the disarticulation is the interos- 
seous Ugaments which unite the metatarsal bones together. The 
incision should freely expose the articulation, and the bone being 
divided, it should be raised with the forccjK**, and disarticulation 
effected with the point of the knife. 

Resection of Entire Metatarsal Bonks. — For the reniovul of 
the first and fifth metatarsal bones a curved incision should be 
made with its convexity down- 
wards, a, 6, c, (Fig. 229), and / 
extending beyond the articula- 
tion; the bone being exposed, 
the middle of the shaft should 
be divided with the saw, and 
the fragments separately disar- 
ticulated. In the removal of 

the three middle metatarsal fio. 289. 

bones, a long straight incision 

should be made, the bone divided in its centre, and the operation 

completed as in the preceding cavse. 

Reseetlons of tlie Tarsal Bones. — The tarsal bones have all 
been exsected, either alone or in connexion with others. These 
operations have never been performed according to any prescribed 
ruleSf but each operator has ai\a\)V.e(V\\\^\\v5£\%\cyK^V^^'5i ^^sgs^^^'^ a 
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of the individual case in hand. In many cases the bones have not 
been removed entire, but the portion of bone diseased has been 
removed with a gouge. In the exsection of the bones of the 




Fio. 280. 



tarsus, care should be taken not to involve the synovial membrane 
of adjacent articulations, which, in the section of the tarsus, from 
Gray (Fig. 230), it will be seen, do not all communicate. 

Several operations for the excision of single tarsal bones, and 
also of two or more bones at one operation, are given in illustra- 
tion of the methods that have been pursued. 

Rejection of the Os Calcis, — The OS calcis articulates above 
with the astragalus by two articular surfaces having an inter- 
osseous ligament ; it articulates in front with the cuboid, to which it 
is firmly bound by four ligaments, two plantars, which are very 
strong, a dorsal, and interosseous. 

Resection of Portions of the Os Calcis. — Portions of the os 
calcis have frequently been excised; Moreau removed the inner 
portion of the bone, preserving the attachments of the muscles. 
Chassaignac makes an incision with a large inferior curve on the 
internal or external aspect of the bone, dissects off the soft parts, 
and perforates the bone with the drill at the proper points ; through 
these holes the chain saw is passed and excision effected (Fig. 231). 

Resection of the Entire Os Calcis. — The following are some 
of the methods which have been adopted : — 
Anterior Flap, — Guthrie directed as follows : — Make a semilunar 
oiaion down to the bone from tYie pos\«iiox mi^^ o^ >iJQft \\«i^x 
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malleolus, the convexity of the flap heing forwards. This flap 
being turned hnx^k, the timrlo-achlllis is brought into view, and is 
to be separated from its atta^:!hmeiit or cut across above it. The 
point of junction between the os culcis and astragalus having been 
nacertitined, the ligamentous 
fibres are to be cut through, 
and the joint between those 
openedj then the knife is to be 
carried from behind forwards 
in ord^r to divide the inter- 
osseous ligament between 
them. Some h game n to us fibres 
passing between the os calcis 
and cuboid bones are then to 
be cut through, -when the os 
calcis may be dissected out 
without difficulty. The pos- 
terior tibial aj'tery and nerve 
will be divided.*^ 

I^xternal Lateral Flap. — 
Gu«5rin gives tlie following 
method, which he declares to 
be long and difficult : — The in- 
cision commences on a level 
with the internal border of the tendo-aehlllis at the point ivhere 
it 15 inserted into the caleanourn, and passes horizontally below the 
external malleolus to a point half an inch in front of the calcaneo- 
cuboid articulation ; from ihm point the incision passes at right 
angles over the external part of the foot and upwards of ati 
inch across the sole ; tbi.s ilap is detached, the tendo-achillis divided, 
tlie caleaneo-cuboid articulation opened, the ligaments divided, and 
the boncj separated from the soft parts, removed. 

Sfftare Exkrnal lateral i'Vfjjs.— Morrogh, of N. J,, operated as 
lollowa : — ^A vertical incision over the po,sterior extremity of the 
06 calcis, extending from the superior to the inferior surface, then 
continued along the inferior surface of thy bone to ite articulation 
with the cuboid, taking care to keep outside of the plantar artery; 
the iticision was then carried upwards to a short distance above 
the inferior surface of the hone, without wounding the peroneal 
tendons ; this incision described a scpiare Ilap on the outside of the 
foot, which was dissected up, and the tendo-achillis separate; d close 
to its attachment. A strong narrow scalpel was then introduced 
underneath the peroneal tendons and made io separate the cal- 
caneo-cuboiil articulation without scrviug the tendons or the 
artery beneath ; the knife wa-s then introduced between the upper 
Burface of the bone and the astragalus, and made to cut the ioter- 
oBseoua ligament, ami gradually separate the articular surfaces; 
the calcaneurn was then rotated so as to bring its u^ijer sacCa^- 
outwarth \\\\ the internal made VV& u.^k'^raKasL^.^ ^\\*.^ '<s>& ^ 
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structures were carefully separated, principally by the handle of 
the scalpel, thus completing the operation. 

Plantar Flap. — Erichsen gives the following method : — The 
patient lying on his face, a horse-shoe incision is carried from a 
little in front of the calcaneo-cuboid articulation around the heel, 
along the sides of the foot, to a corresponding point on the oppo- 
site side. The elliptic flap thus formed is dissected up, the knife 
being carried close to the bone, and the whole under surface of the 
OS calcis thus exposed. A perpendicular incision about two inches 
in length is then made behind the heel through the tendo-achiUis 
in the mid Une and into the horizontal one. The tendon is then 
detached from its insertion, and the two lateral flaps dissected up, 
the knife being kept close to the bones from which the soft parts 
are well cleared. The blade is then carried over the upper and 
posterior part of the os calcis, the articulation opened, the inter- 
osseous ligaments divided, and then by a few touches with the 
point, the bone is detached from its connexions with the cuboid. 

Resection of flie Astrasalus,— The astragalus is very flrmly 
articulated above with the tibia and two malleoli, below with the 
08 calcis, and anteriorly with the scaphoid. It has the following 
Ugaments : — 1. The external calcaneo-astragaloid, uniting the exter- 
nal surfaces of the two bones ; 2. The posterior calcaneo-astraga- 
loid, uniting the under surface of this bone 'to the calcaneum ; 
3. The superior and inferior astragalo-scaphoid, which support the 
articulation of these two bones. 

Operation. — Guthrie thus describes Statham's operation : — " An 
incision, four and a half inches long, is to be commenced within 
the anterior edge of the fibula, and carried down in a straight line 
beyond the anterior end of the metatarsal bone of the Uttle toe ; 
a second incision, about an inch in length, should then be made 
from the centre of the wound downwards towards the sole of the 
foot, for the purpose of giving room. The integuments are then 
to be raised from the bone, from the upper edge of the first incision,- 
carrying with them the extensor tendons towards the inside of the 
foot, to give more room for ulterior proceedings, without injuring 
them. The under joint of a pair of short, strong scissors, such as 
are suppHed in the capital cases of instruments, ought then to be 
pushed under the neck of the astragalus, at the hollow, where it 
is attached by a strong interosseous ligament to the os calcis. The 
upper blade being then closed upon the bone, it may be divided, 
but not without considerable force. The articulating end of the 
astragalus with the os naviculare can then be easily removed by a 
strong pair of forceps, its ligamentous attachments being first 
divided by the knife. Iii order to extract the remaining portion 
of the bone, the under blade of the strong scissors must be again 
lied under it from before backwards, and made to cut it in two. 
outer part being now separated from the internal end of the 
}, care being taken not to injure i\ie peTpeTvd\G\i\%x Iv^ament 
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going from that bone to the os calcis, this piece should be forcibly 
removed by strong forceps — an operation which could not be 
easily borne unless chloroform were used. The remaining piece 
or pieces must follow, when an examination should be made by 
the finger to ascertain that none remain." 

Guthrie also gives the following method, which resembles the flap 
operation on the wrist in which the tendons are (Fig. 232) divided : — 
" The astragalus may be removed by a flap operation dividing the 
extensor tendons of the toes, commencing on the outside of the 
fibula, and being carried round in front, but not so far as to injure 
the tibialis anticus tendon, nor the anterior tibial artery and nerve ; 
or. when the incision reaches the edge of the outer extensor, the 
whole of them are to be separated from the parts beneath, and 
drawn inwards, when the operation of removing the bone is to be 
completed, as in the former instance. But many surgeons beUeve 
that when tendons are forcibly drawn aside, after being separated 
from their attachments, they are apt to slough, and that their division 
would, in most cases, be less injurious. In neither operation need 
tendon, artery, vein, or nerve of any impoltoice be divided." 

Reseetion of tbe Caleaneum and Cuboid Bones -with a Por- 
tion of tbe Astragal us. — The following operation by Bradford, 
of Ky., Brigade Surgeon U.S.A., resulted in a useftd Umb : — 

" An incision was made on the outer margin of the tendo-achil- 
lis, commencing about an inch above the external malleolus, and 
extending downwards to the lower and outer part of the heel, to 
a point half an inch above the plantar border of the foot. From 
the termination of this incision another was made to extend along 
the outer aspect of the foot to within an inch of the posterior 
extremity of the fifth metatarsal bone. From the upper part of 
the first incision another was made directly across the lower part 
of the leg, terminating a Uttle within the inner margin of the 
tendo-achillis, at its upper part ; the two flaps thus formed were 
reflected, the outer from the external aspect of the os calcis, the 
inner from its internal surface, carefully protecting the posterior 
tibial artery and nerve as well as the adjoining tendons. The 
tendo-achillis was then divided, one fourth of an inch from its 
insertion, the external lateral ligaments cut asunder, and the joint 
between the astragalus and os calcis entered from behind. The os 
calcis was so completely disorganized, as to admit of but little 
leverage towards its separation from the astragalus and cuboid. 
The operation was thus far both tedious and difficult, it being with 
much difficulty that* the interosseous ligament and the calcaneo- 
cuboid connexions were broken up. The greater part of the o8 
calcis was removed in fragments ; upon its completion, difficult and 
tedious as it was, it was found that the cuboid was involved. The 
incision upon the outer surface of the foot was extended up ** ^'♦♦^e 
above the connexion of the fifth metatarsal horve -wviVjl^Sm 
Portions of the cuboid w\ucYi 'wexe ^A5w>T^NcCYiit^^^'«» 

\0* 
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fragment by fragment, and finally the remaining third of it in a 
body. Sponging and a careful examination or the surrounding 
bones, showed the commencement of the disease in the astragalus 
upon the outer and under surface where it joined and lay upon the 
OS calcis. This fortunately was but shght, and was chpped oflf 
with the bone nippers, and the suspicious part dusted with pul- 
verized caustic." 

Resection of the Calcauenm and CnboM Bones, tlie Proxi- 
mal Extremity of tlie FIf tb Metatarsal Bone, and of tbe artl- 
cnlatlns surface of tlie Astraealns. — The resection of these bones 
by Walter, of Pittsburgh, Pa., resulted in a perfekstly useful limb. 
It was begun by an incision, commencing over the insertion of 
the tendo-achilhs into the os calcis, downwards along the longi- 
tudinal axis of the os calcis to its articulation with the tarsal bones in 
the sole ofthe foot ; firom hence cross cuts were carried to each side of 
the foot ; two large lateral flaps were thus formed on the sole of the 
foot, which were reflected, by dissections, from the sides of the os 
calcis, and held upwards ; the calcaneum was next separated from its 
articulation with the cuboid, and raised by dissection from the 
astragalus from before backwards ; the cuboid being found carious, 
was excised, with the posterior articulation of the fifth metatarsal 
bone; the articulation of the astragalus was also removed. 

Resection of tbe Calcaneum and Astragalus. — W^kley per- 
formed the fbllowing operation, and a useful foot resulted (Fig. 
232) : — " The patient being put under chloroform, the diseased foot 
(the left) having been drawn forward, so as to be free from the 
table, an incision was made from malleolus to malleolus, directly 
across the heel. A second incision was next carried along the 
edge of the sole, fbom the middle of the first to a point opposite the 
astragalo-scaphoid articulation, and another on the opposite side 
of the foot, from the vertical incision to the situation of the calca- 
neo-cuboid joint. These latter incisions enabled the operator to 
make a flap about two inches in length from the integument of the 

sole. In the next place a circular 
flap of integument was formed be- 
tween the two malleoli posteriorly, 
the lower border of the flap reaching 
to the insertion of the tendo-achillis. 
This flap being turned upwards the 
tendon was cut through, and the os 
calcis, having been disarticulated from 
the astragalus and cuboid bones, was 
removed, together with the integu- 
FiQ, 282. ment of the heel included between 

the two incisions. The lateral liga- 
ts connecting the astragalus with the tibia and fibula weye next 
w^ &nd the knife was carried into t\ie ^omX. on ^wiVv side^ 




SBSECnOXS OF THE LOWKB EXTBEMmSS. 211 

extreme care being obeerred to aToid wounding the anterior tibial 
artery, which was in view. The astragalus was then detached from 
the soft parts in front of the joint and from its articulation with the 
sc^hoid bone, and the malleoU were removed with the bone-nip- 
pers. The osJj artery requiring ligature was the posterior tibial" 

KMecCloB of the Cuboid, Adjacent ArUcnlar Smrfkce or tbe 
CaleaneiUM, Posterior Bxtreaiity or the Fourth and Inside or 
the KxtrenUtjr or the Filth Metntnma Bones. — ^Moreau, sr., 
removed these bones at a single operation, and the patient reco- 
vered with a useful limb. An incision had been made to open an 
abscess between the third and fourth metatarsal bones. He 
extended his incision, according to Malgaigne, on the inside of 
the foot, from the posterior third of the fifth metatarsal bone, to 
above the anterior apophysis of the calcaneum ; a transverse inci- 
sion was then made, which united the incision into the abscess 
with that just made, thus forming a quadrilateral flap; this 
being reflected, the bones were removed. 

BcMetlons of the Fibnlju— The fibula may be resected in 
whole or in part. 

Reseotion of the Lower Extremitt or. the Fibula. — The lower 
extremity of the fibula articulates through the malleolus externus 
with the astragalus ; the malleolus gives attachment by its extre- 
mity to the external lateral ligaments, three in number. The fibula 
also articulates with the tibia by a convex surface, the joint being 
continuous with that of the ankle. The ligaments of this articu- 
lation are, the interosseous, which passes between the two bones, 
and is continuous above, with the interosseous membrane ; the 
anterior inferior hgament, a flat triangular band extending between 
the two bones, anteriorly ; the posterior inferior ligament occupy- 
ing the same position posteriorly; and the transverse Hgament 
extending from the external malleolus to the tibia. On the poste- 
rior border of the bone are grooves for the passage of the tendons 
of the peroneus longus and brevis muscles. 

OperaUon. — (Fig. 233.) A straight incision should be made over 
the bone the entire length of the diseased part; the soft parts 
are separated, the chain saw passed, and bone divided ; the frag- 
ment is then seized with the forceps, and the disarticulation 
effected with the point of the knife. 

Modifications. — Moreau added a transverse incision. 

Resection of the Shaft of the Fibula. — The shaft of the fibula 
gives attachment to muscles by all its surfaces, and by its internal 
border to the interosseous membrane. 

Operation, — The bone is exposed by a straight incision, the chain 
saw passed, and the shaft divided at proper points above and below 
the diseased part, and the exsection readily completed. 

Resection of the Upper Extremity of the Fibula, — The \ix^x^<«. 
extremity of the fibula articuValea V\\3ti \)cifc ^^\fcYwJiw \\st\» ^^ "<fcs6k 
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htad of tlio (ihia; thia articulftlion communicates wi(h Hie kncn- 
joint ; itH lif^anienl.^ are Ihe aiik'rior Biipcnnr li^'wment, two or 
tiiree Out biuitlri, whicli pjuns ubliqui'ly upwards from Uic hcml of 
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the iilnila to tlio onU'v tuberosity of the tit>iii, urn} the posterior 
BUpcnior ligament, a ningle tliick and hroad band whicli pas^iL^s from 
Uk3 buf^k ptirt of the head uf ihc fibula to the back i>art of tho 
outer tubcrofiity of tlie tibia» 

Ojteration. — The exscction of tlic upper extreniity is efTecti'd by 
tb(! Ktraij,dit incision ; the bone ia divided with the chain saw^ tho 
diaeased part is raised with ttio forcepa, and the disBoction is J 
effected witli the point of the knite. I 

Malgaij^mo stiitea that he removed tho npper third of tlie fibula, 
disartieulatinpf it at ita upper joint, which ofli rB but little ditlicultyj 
but it requires great care not to wound the anterior tibial artery 
which passes around its neck, 

Resrction or tiik Entirk FiBiaA. — An incision should be mad© 
priralhd with the htma itn entire length, tlie sod parts are separated, I 
and the bono divided in the eentre with the chain aaw; each frag- J 
ment is now separately disarticnlnted. 

ReMctlotiM of ilio Tibia. — The lihia, the principal bone of the 
iegj, ha« altio been removed in Itn entire extent^ aii alno partially: — 
""paEBECTiONa OK Titi-; LowKK ExTUKMiTY OF tnt: TnuA. — The hm^cr 
_ remity of the lihia forniB the ufjper and internal part of the 
an kl e joint; it is cl osel y i n v e Bte d w i t h te n 1 1 ona^ and u f »o u its j « os- 
tero-internal border the posterior tibial artery and nerve jiatis to 
the foot. 

Opfraiion. — A straight or crucial incision may be made along 
the ptjsterior border of the bone, extendijig below the point of tho 
t7«JJf?ohis; the hone is then divided at the proper point, andexsoc- 
9a effhcied by carefully dit^lodging the tendons from their 

Tor OB, 
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Besection of tre Shaft of the Tibia. — The anterior and inner 
part of the tibia being subcutaneouSj exseetion of portions of its 
shall ifi a comparatively simple operation ; on the positorior pait it 
gives attacliment to muscles, and along its exteruid border is 
attached the interosseous ligament connecting it to the fibuiii. 

Operation, — A long curved incision is made in the length of the 
bone, having its convexity backwards ; this flap is dissected up and 
tnrned ontwanlSj the boue divided at the proper points, and the 
fragment raised ^tvith forceps. As exckion of the shall of the tibia 
is generally undertaken Ibr necrosisj the gouge is found nseful in 
separating dead bone, and the mallet may be used freely ; it is alHO 
frequently desirable to use the trephine. 

The shaft of the tibia has a strong tendency to reproduction if 
the periosteum is lell undisturbed^ atid it is, therefore, exceedingly 
important, when the entire f:hall is removed, to separate this mem- 
brane carefully from its connexions witli the bone, and allow it to 
remain in the wound. 

Ekseotiox of the Uppkh Extremity of toe Tibia.^ — The upper 
extremity of the tibia 18 broad, and presents upon its upper sur- 
face two cup-ahaped cavities for articulation with the condyles of 
the femur ; the ligaments which are attached to it are, anienorlt/^ 
the ligamentum patellar, inter naili/^ the internal lateral, posteriorli/^ 
the -posterior ligament, or the li game u tump osticum Winslowii, and 
ivithirij the anterior &nd posterior crucial ligaments. 

Oppraiion. — ^Yelpeau remarks {Oji, Smg.) :— '* The operative pro- 
cess in these cases is entirely subordinated to the degree, aetujd 
situation, and form of the disease; so that we have sometimes 
occasion for the crucial incision, or the elliptical or simple incision, 
and also for every variety of saws and osteotomes,'' 

Chassaignac recommends a curved incisioOy its convexity down- 
wards, division of the bone with a chain saw, below the hmit of 
tiie disease, disarticulation of the upper portion, luxated by the 
forceps. 

Velpeau gives the following method of Manee : — *' Make an inci- 
sion more than semicircular at the anterior part of the integu- 
ments, below the hgamentum patelloe; we raise them up. divide 
tlie ligament, and then the crucial hgaments, afler which wo 
detach the tissues adherent to the posterior part of the tibia 
and fibula, by directing the cutting edge of the instrument 
downwards and forwards, to avoid the popliteal artery and 
nerves. Then divide the periosteum circularly, and having drawn 
aside the tissues from the bones, by means of a hnen bandage or 
band, complete the exsection." 

Rciicctf on* of tlic Lower £xCremlllcB of the Tibia and Fi- 
bula. — Tlie malleohor the extremities of both bones, alone, or witli 
portitjns of the astragalus, may require excision. 

Resectioh or a Malleolus. — Guerin made a straight iacisd* 
along the posterior border oC lYic mv!^^Q\^l*^^Tw\\S^^t^>^•'*^'** 
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angles by another, extending to the tibialia anticus ; the flap is 
raised, and, if the external malleolus, the bone is divided with for- 
ceps, if the internal, the chain saw is employed. 

Velpeau operated for removal of caries of the internal malle- 
olus, by making a semilunar flap, having its free border ante- 
riorly. 

Resection OF the Ankle- Joint. — The following methods have 
been pursued. 

Lateral Straight Incisions — ^Moreau first operated by this method. 
Roux adopted it, and the following are the details {Bernard and 
Huette) : — (Fig. 234.) 1st. Make on the outer side of the fibula a 
longitudinal incision three inches in length, commencing over the 
external malleolus, and carry it down to the bone. From the lower 
part of this incision, make a transverse section of the skin as far 
forwards as the tendon of the peroneus tertius. Dissect up the 
triangular flap thus formed, and opening the sheath of the peroneus 
hngus and hrevis^ push them aside, and avoiding the vessels and 
nerves, denude the fibula of the soft parts, insinuate a chain saw 
between the tibia and fibula, and saw the bone from within out- 
wards. This being effected, make use of the extremity of the . 
fibula as a lever while it is being disarticulated. 2d. To exsect the 
tibia, make a longitudinal incision from three to four inches in 
length, along the inner margin of the bone, commencing over the 
internal malleolus, and carry it down to the bone. From the lower 
part of this incision, make a transverse section of the skin as far 
forwards as the tendon of the tibialis anticus. Dissect up the flap, 
and isolate the bone from the extensor tendons and anterior tibial 

vessels, pass a slip of wood be- 
neath it to protect the soft parts, 
and complete its division with a 
small straight-bladed saw. The 
chain saw can also be used to 
divide the bone without endan- 
gering the tendons. The tibia 
being sawn through, it is disar- 
ticulated in the same way as the 
fibula." 

To raise the soft parts from the 

anterior face of the bones, a re- 

_ tractor is- passed, and they are 

Fig. 284. then readily thrown forwards. 

(Fig. 234.) 

Anterior Flap. — Guthrie operated thus (Fig. 232) : — Begin the 

incision behind the external malleolus, an inch and a half above its 

lower extremity, and carry it downwards and then forwards across 

the front of the ankle joint, then under the internal malleolus and 

^wardB, close behind this process, to the extent of an inch and a 

r this incision should merely divide the skin, and should not, 

V account, wound the subiacent parla. ».^efe >i5cife ^w^ \3cwa 
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matle, and, placing the leg on its inside, detach and turn a^^ide the 
peroiiei tendons from the groove beliind the external maheolus. 
Cut through the external lateral ligaments of the ankie-joiiitj keep- 
ing the knife close to tlie end of the fibula j then, with the largo 
bono-scLssors or nippers, cut through the fibula from one-half tx) 
thi-ee quarters of an inch above its junction with the tibia, and, 
after dividing the ligamentous fibres connecting the two bones, 
remove the maHeolus externua Turn the leg on to its outer side, 
and cut througli the internal lateral hgament close to tlie tibia, to 
avoid wounding the posterior tibial artery j this will allow ttie foot 
to be dialoeated outwards, and the lower end of the tibia to be 
brought well out through the wound. An assistant keeping tlio 
foot and tendons out of the way, tlie lower end of the tibia is to be 
removed by a fine saw to the same extent as tlie fibula, or as high 
as the injury or (jisea.se requires. The articulating surface, or 
injured part of the astragaluj*, is then to be removed. 

Resection or tbe Knee-joint.— The knee is a hinge-joinb hav-^ 
ing free motion in but two directions j it is supported principally 
by the lateralj the internal, and the posterior ligaments, and in 
front by the patella^ and its hgamentous attachments; it has alao 
a capsular ligament; the articular face of the tibia has a semilunar 
fibro-cartiiage which deepens the articular surface for the condyles 
of the femur. 

6(/?emiiO?t.^ Re section of the knee- 
joint has been performed by several 
different methods. 

^SVm iluntt r A nterio r Fhp. — ^Wo od , 
of ^ew York, operates as follows : — 
The h^g being flexed on the thighs or 
straight, a curved incision is made 
commencing' at the insertion of the 
intermd lateral ligament into the 
inner condyle of the femur, and pass- 
ing just below the lower extremity 
of the patella terminates at the pauie 
point on tho external aspect of the 
joint; this flap is reflected upwards 
(Fig, 235), the patella removed, and 
the ligaments divided ; a folti of cloth 
is then passed through the joint, and 
drawn firndy under the extremity 
of the bone to be sawn, thus com- 
pletely isolating the soU parts be- 
hind ; the saw is then applied, first 

to tbe extremity of the femurj and tlien tn the articular head ofj 
the ribia (Fig, 230). It is very important that the lateral iucisioQ^ 
should not be made lower ihmi the insertion of the lateral Ug 
ments, to avoid division of t\\ci mIVqaAm ft.xVfcxvs«.. 




Fia. 385. 






216 ON RESECrnOXB. 

All diseased nnd degenerateti tissues should be carefully removed, 




Fig. 2^ie. 

wound cleansed, and the hones wired together. The wire 
selected should be the annealed iron- 
wire, and it should be inserted at two 
points corresponding to the insertion of 
the lateral ligaments, 

Modijimtions. — Mn^:kenzie, of Edin- 
burghj made the flap extend downwards 
nearly to the tuheroHity of the tibia; 
Buchanan, of Gliisgow, made the inci- 
sion above the patella ; Jones, of Jersey, 
drew the ligamentnni patcllsB aside, ana 
preserved it, the patella, and the tendon 
of the quadriceps extensor, uninjured, 

Singh Ttansvcrm Inrififou, — ^Vatson, 
of Glasgow, operated as follows: — Tbe 
knife wiis drawn across the front of the 
joint from a little Ih4ow the inner eon- 
dyle of the lemur to the s^ame point on 
the outside of the joint; the incision 
passed over the middle of the patella; 
tliis bone was removed. . 

Modlfimiion. — Begin made the trans- 
verse incision first, entered the articula- 
tion, and made the hiteral incisions up- 
wards^ or downwards according to the 
particular bone involved in the diseasa 

Siftfjle Ejukrnal Lateral Jjtcision, — 
Fm. 23T. Chassaignae directs a longitudinal inci- 

upon the external aspect of the arlwulWUQU^ t^AvmciVL cjC the 
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neck of the fibula by the chain saw, and resection of its upper 
extremity ; then removal by the same method of the lower extre- 
mity of the femur, and of the head of the tibia. 

EUipUcal Flap, — (Fig. 238.) Syme operated as follows : — First, 
Flex the leg at a right angle with the thigh ; make a curved inci- 
sion above the patella with 

its convexity upwards from « 

one lateral ligament to the , i // VJ £jlLdgs^s>J 

other, and carry it directly f i^ ^4iFr*^ T^*^lf" 

into the jt)int; a second ^^i^T^SB^^^^^gH^ d 

curved incision should then * ^^^^^^^^^^^^ 

be made below the patella, ^-^ — ^^^^^^3^*"^^^ e 
with its convexity down- /^Mw^^^^^ K 

wards, and its extremities ^ / ^^3^^ ^ J ff/ I "" 
should join the angles of the (I^SSq^ / 

first. An eUiptical flap y^^S^SJ^^ I 

is thus formed, which re- ] ^^^^^ / 

moves the patella. The late- 
ral and posterior ligaments 
are then to be divided, and 
carefully avoiding the popliteal vessels, separate the femur and 
tibia from the soft parts which surround them. Draw aside the 
soft parts with a split retractor, e, place a slip of wood or metal 
beneath the ends of the bones, b, c, and remove th^ with the 
saw, d, — Bernard & Htiette, 

Oblique Transverse Incision. — Heyfelder proposed an incision, 
passing obUquely across the knee from the external to the internal 
side, commencing above and crossing the lower margin of the 
patella, the leg being in a flexed position ; if the bone is large he 
joined this incision on either side with a vertical cut, making the 
following ^^ : two flaps, an upper and lower, were thus raised, ex- 
posing the joint. 

Crucial Incision. — Park made a crucial incision, the vertical 
cut extending from two inches above the patella to two inches 
below the transverse branch, being above the patella, and extend- 
ing half the circumference of the limb ; the tendons of the extensor 
muscles of the leg were then divided, the four flaps dissected and 
turned back, the patella removed, the lateral ligaments incised, 
the articulation opened ; a knife was now passed through the joint, 
and the operator carefully separated the soft parts from the poste- 
1 inr surface of the bone ; the bone was then sawn to the proper 
extent. 

Quadrilateral Flap. — Moreau operated upon the knee as upon 
the elbow-joint, by making two lateral incisions a little in front of 
the borders of the ham ; a third incision passes transversely from 
one lateral incision to the other below the patella ; this quadrila- 
teral flap is raised, the patella removed, if diseased, the soft parts 
dissected from the posterior surface of the tV.nwir^ \sxvvV\kNfcV>'^'^ 
B8wn; if the ht^ad of the tibia te^yiVte^ ^iL'CA5\ci\v^N\\v^\'i^^'^''^*^^^^ 
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sions are prolonged, and a lower flap raised, which allows its 
section. 

Remarks. — Section of the bones is to be made with reference to 
a true anchylosis at the knee ; to render the limb most useful it is 
generally considered advisable to unite the bones at a slight angle 
anteriorly : the section of the bones should therefore be nearly in 
the lines, A, A;, and t, / (Fig. 237). 

Billroth suggests sawing the bones very obUquely when one 
portion of the shaft is diseased. Section of the femur and tibia 
may be made, a, 6, and a' h' (Fig. 2^7), when the anterior part of 
the lower portion of the femur is diseased, or c, d, and c', d\ when 
the upper anterior part of the tibia is affected. 

The propriety or necessity of removing the patella is a debatable 
question ; the weight of authority is in favor of its removal ; if dis- 
eased it is of course excised. 

Bxsection of Knee-JQint for Anchylosis. — Buck, of New York, 
removed a triangular piece from a knee-joint anchylosed at right 
angles as follows : — " Preparatory tdHhe operation, the tendons of 
the biceps, semi-tendinosus, semi-membranosus, and gracilis mus- 
cles had been divided five days before, in the usual manner, by two 
subcutaneous incisions, in doing, which the peroneal nerve w$s 
unintentionally cut across, and was followed by numbness and pain 
extending to the foot ; the punctures, however, had healed, and no 
inflammation remained in the ham. The tourniquet having been 
applied to the upper part of the thigh, an incision was made from 
the outer to the inner condyle, across the middle of the patella, and 
a second incision from the middle of this, perpendicularly down- 
wards, to the tuberosity of the tibia. The included angles of inte- 
gument were dissected down to a finger's breadth below and 
parallel with the margin of the aj-ticular surface of the tibia. The 
ligamentum patelloc and the fibro-ligamentous tissues on either side 
were cut through on the same level to the extent of nearly two- 
tliirds of the circumference of the bone. With the amputating 
saw a section of the tibia was made at three-fourths of an inch 
bolow the joint anteriorly, and directed with a slight obliquity 
upwards, so as to terminate at the margin of the articular surface 
posteriorly. Two-thirds of this section was accomplished with 
the amputating saw. The second section was then commenced 
through the upper part of the patella, parallel with the first, and 
on a plane forming an angle with it, less than a right angle, and 
continued to about the same extent as in the first section with the 
same saw. The remainder of the section through the tibia, as 
well as through the condyles, was completed with a metacarpal 
saw and chisels. TJie included wedge-shaped portion of bone 
being removed, it was found the section had not been carried far 
enough backwards, the posterior portion of the condyles still 
remaining consolidated with the tibia. To conclude this a new 
?tion was undertaken, commencing \ipow tVvfe cvxi e.v!LYCajce of the 
ri77> three-fourths of an inch anienor to lYve ou^^ aX ^\v\Os\ ^^ 
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sections already made met, and directed backwards and upwards 
on a plane more oblique in reference to the axis of the femur. 
This new section being removed, the remaining points of connex- 
ion were ruptured by cautiously flexing the' leg on the thigh, 
alter which the irregular prominences were pared away with the 
bone forceps. An attempt was now made to extend the leg upon 
the thigh, when it was found that the bony surfaces could only be 
brought to within a finger's breadth of each other anteriorly. The 
soft parts in the ham being rendered tense and opposing great 
resistance to the extension, the attachments of the ligaments were 
dissected up posteriorly from the tibia while the leg was held in a 
state of extreme flexion, and, in addition to this, a further section 
of five-eighths of an inch thick was removed n:om the anterior 
two-thirds of the femur." 

Resection of tlie Patella.— The patella, though in immediate 
relation with the knee-joint^ has been excised with good results. 

Operation. — A crucial incision is made, the transverse branch 
being over the base of the bone, or a second transverse incision 
may be made near the apex ; the flaps are dissected off, and the 
bone, or its fragments cautiously removed ; the tendinous expan- 
sion surrounding the bone should be separated, and not divided, as 
far as possible. 

Resections of tlie Femur.— The femur, like the humerus, has 
been excised in part, but never in its totality. * 

Resection of the Lower Extremity of the Femur. — Excision 
of the lower extremfty of the femur, or any part of it, could be 
practised by some form of incision already given for excision of the 
knee-joint. Chassaignac recommends a long straight or slightly 
curved incision on the external aspect of the knee, isolation of the 
femur a little above the condyles, and section of the bone by the 
chain saw ; the fragment is then made to protrude at the wound, 
and is seized with forceps and disarticulated. 

Resection of the Shaft of the Femur,— Large fragments of the 
femur have been removed, and useful limbs have resulted by the 
reproduction of new bone. The body of the bone gives attach- 
ment to muscles throughout nearly its entire extent, and to reach 
it without injury to the soft parts, the muscular septa must be 
followed. 

OpercUion, — ^Velpeau (op, eit.) remarks : — There are two modes 
of reaching these necroses in the thigh bone ; one by election, 
represented by the antoro-extemal region of the hmb, and the 
other that of necessity, indicated by the scat of the disease. How- 
ever few openings, therefore, or however little attenuation of the 
laminae there may be on the convex portion of the femur, it is 
there nevertheless that we must endeavor to lay it bare tA ♦♦♦•^-^ 
the disease. The curved \nc\s\oTv m\A. \\\^i vfcvtt\\\w7w\ ^m 
be of great advantage ; raised \ip ?toii\ VYXXiwaXYK^-w^a^ 
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behind forwards, they would allow of laying bare the bone to a 
great extent. Barton removed a triangular portion of the shaft, e, 
9i f (^ ig- 237), to straighten a limb anchylosed at the knee ; he 
advised that there should not be a complete section of the bone at 
its posterior part, g ; he also divided the shaft above the lesser 
trochanter for anchylosis at the hip-joint. 

Rogers excised a small portion of the shaft to relieve anchylosis 
at the hip, by the following operation : — " An incision was made 
six inches in length in the course of the os femoris, beginning 
about an inch above the . trochanter major. This was met about 
its middle by another from front, three inches in length. The 
flaps were turned off, and the soft parts easily detached from the 
bone, so that in a short time, and with much less difficulty than I 
had anticipated, my fingers were passed around the bone immedi- 
ately above the trochanter minor. The division of the bone was 
attempted by the chain saw, but the instrument breaking, the 
section was completed with a saw recommended by Dr. Barton. 
Another section was made, and a wedge-shaped portion removed, 
the thickness of which at the outer part was about half an inch, 
and the less trochanter three-quarters of an inch." 

Resection of the Trochanter Major. — The great trochanter 
gives attachment to the gluteus medius and minimus, and by its 
fossa to the external rotators. 

Operation. — Velpeau directs the patient to be placed on the 
sound side, with the thigh in a state of semi-flexion during the 
incisions upon the skin — to be placed in complete flexion, with 
adduction and rotation inwards, at the moment of performing 
excision of bone. He operated with a T incision, the stem directed 
transversely, extending from the anterior border of the trochanter 
to two inches behind it towards the tuberosity of the ischium ; 
the two flaps thus formed wei*e reversed above and below ; the 
wound being held apart, the bone was removed, lamina by lamina, 
with the concave rowel saw. He adds : — If the integuments are 
not degenerated to great depth, nor strongly adherent to the 
femur, a semilunar flap, having its base behind the great trochanter 
and its convex border in front, is preferable to any other kind of 
incision. Laying bare the whole bone on its external face and 
anterior border, it enables us to detach from it afterwards its pos- 
terior border and apex, without the necessity of changing the 
primitive form of the wound. The bone may be exsected by 
means of the hand saw or crested saw, directed from before back- 
wards, from without inwards, and slightly from below upwards. 

Fergnsson directs : — " To effect the removal of disease in this 
process, a free crucial incision should be made through the skin 
and tendon of the gluteus maximus, and when the surface is suffi- 
ciently exposed, the gouge should be used to scoop the affected 
parts away. I sii ould myself place most reliance on this instru- 
f^pi; buty if the disease prove extenswe, ^\vo\i\d Vie mclined to 
vide the attachments of the glutei to t\\e M\)\)et wtvOi^we ^^xVofl 
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the process, and then effii'ct the removal of the entire troehnnter 
by tilt! uiiitcjd aid of a saw and fbrcti]>s. A small Hey*a saw would 
be more iriana^eable here than any otlier." 

Re.-?kctton of TiJK Upper Extremity of tjie Femur. — The upper 
extremity of the femur lies deeply enveloped witli thit-k and power- 
ful muscles, to many of whit:b it gives attachment; the articular 
head is maintained in its position by the capsular ligament, and 
thtj ligamentum teres. Anteriorly the femoral vessels and nerves 
prevent approach to the articulation^ and posteriorly the sciatic 
nerve, lyinej between the great trocliantc^r and ischium, is to be 
carefully guarded from injury ; the great troctianter^ which is com- 
paratively superficial, marks the point at which the upper extre- 
mity of the iemur and its arUcular head may saitjly be expostjd for 
reaeetion. The following methods have been practised in the exci- 
sion of this bone : — 

Curved InciHmn.^Yl<^. 239.) Chfu?saignae directs a curved inci- 
sion, «, c, to be made, having ^ 
it-s concavity forwards, and 
embracing the posterior 
part of the great troehan- 
ttir ; the bone, &, is next 
isolated at the poijit of sec* 
lion, the chain saw, g, 
passed with the needle, S, 
held in the right hand, /; 
the index finger of the lefi 
hand, «, is passed under the 
external side of the bone 
to liberate the point ; the 
bone being sawn, the cut 
extremity, a (Fig, 240), is 
seized with forceps, or the 
tire-lbnd, 6, and disarticula- 
tion is readily effected 
with the point of the knife, 
c. 

StmtfjJd Incmon, — Seve- 
ral operators have recora- 
meuded a straight incision, 
commencing about two 
inches above the great trochanter, and extending three inches 
below it; the tendons are divided; the capsnle of the joint 
exposed and opened, and the heat! of the bone disloeat^^d by press- 
ing the knee inwards ; ike bone is thus exposed and sawn at the 
proper |ioint. 

Semilunar Flap, — (Fig. 241/) Sedillot recommended a giemilunar 
incision, a, A, tf, having its convexity upwards, and surrounding 
tno trochanter, d^ exeept ou its lowet i^aA\*\ lU\%^w^\5k«!iiasM!:5:^^ 
downwards^ the attackmeiU oi niw&d'ea ^^^t^i^^SJoa ^iw^as^oaN 
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meot laid freely opon, the limb ia tlien adducted and rot4ited 
inwardi^j causing luxation of the head of the bone ; a llat piece of 
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wood is passed under it, and with the chain saw, //^ or a common 
saw, the section of the hone ia niade. 

t Modifications. — Gross makes 

the eonvexity of the flap 
^^ J downwards. 

^_ ^^T^tf-"^ Ourvitinear Incimon. — Yd- 

^>k 1 Wg^ ^ ■ « peau operated iis follows (Ber- 
L ^ii ■HkV I «aTc2 and Ilnette) : — ilake 

L- li^L. ^^HJ / ^ curvilinear incisionj extending 

^^H ^IMc^^v/ / ^^^^^^ ^^^ anterior t^pinous pro* ^ 

^^^P ^^^L^W/-^/.~.^-.o ceB» of the ilium to the tu- 

^^^^ I ■feWj/**"' *^ berosity of the ischianiy which 

■ JmBWH^ / ^^^^ form a large flap with its 

'Tf \ / convexity downward^. Raise 

ff\ I ^P t^n3 flap, divide the po8te*| 

"•^ ffJk ^ rior half of the articular cap- i 

ff * Bule, adduct and flex the thi^h, 

7 cut the round ligament, carry 

Fig, 241, the knife between the head of 

the femur and the acetabulum, 
and diiride the remainder of the capsular hgament. The head of 
J the femur is then Forced out and aawn olT. 

^^ Oval Incimon. — Tex tor made an oval incision (Souih's Chelkis): 

^m ' — *' JJe makes a cut beginning two inches above the great troehan- 
P^ ^er, carries it ohUqv\e\j backwards and ov^twards, and ends it about 
^ An Inch beioie the h"ttle trochanter. To iVvv?. ^w^\. t^^wV l^'^o^^* ^ 
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Becond, whicli^ beginning on the front of the thigh opposite the 
point where the former endedj is carried ohhqnely outwards and 
upwardSj and meets wiLh it at a nither acute angle ahove the great 
trochant-er. This second cut at first divides only the skin, but 
afterwards m continued down to the neck of the thigh bone. The 
soft parts are then aejjarated from the great trochanterj the capsu- 
lar ligament cut into w^ith a strong scalpel from >vithin outwards, 
following always tlie edge of the hip-socktitj over half its extent, 
down to the head of the thigh bone ; the knee being tlien bent 
inwards, the round ligament is divided with tlie scalpel^ the lieud 
of the bone dislocated, fixed with the hand, and a knife carried 
round the part where the bone is to be divided, so that the track 
of the saw may be made easy, and then the bone cut through with 
the ost^otoraej or with a small bone or knife saw»'* 

Trtanguhr Flap. — Jaeger made a fhip av^ follows {Souih*s Che- 
Khs) : — ** A longitudinal cut beginning from two to two and a half 
Inches above the great trochanter, and descending three inches 
below it, so as to make in the whole a cut from four and a half to 
fivo atid a half inches long, from the upper end of which a second 
cut of four inches is carried backwards and downwards; this 
triangular flap is raised." 

A Ourued Transverse and Sfraigld Vertical Ificmon^ — Fer- 
gusson gives the following method.:— '^ The body being placed a 
little to one side so as to elevate the Idp, an incision with a strong 
bistoury should be carried in a scnulunar course about two or 
three inches above tlie trochanter, it^* ends being so hmited as not 
to interfere with the crural nerve in front, or the gluteal ai-tery 
behind : from the centre of the concavity thus formed, a straight 
line of incision should be carried downwards over the trochanter, 
the two being each of a length proportioned to the bulk and depth 
of the parts. Tlte knife should be carried deep, and one flap 
shonhl be turned forwards and another backwards, so as to expose 
the upper part of the trochanter, neck of the bone, and capsular 
ligament^ — the three glutei, more especially the medius and mini- 
mus, being freely cut for the purpose. The capsule should next t>e 
opened on its upper aspect, when by twisting the thigh across its 
feUow, and rotating it outwards at the same time, the head of the 
bone will start from its socket: if the round hgnmcnt remains 
entire, which it probably will unless considerable force is used, it 
can be touched with a knife, and the articular surface of the femur 
will now be thoroughly exposed.'* 

The T InciHim^—Smith made the T incision which Ericlisen 
approves, and c^iutions against making the transverse to<i far for- 
wards lest the ant<-"rior crural nerve be wounded; nor too far back- 
wards, lust a gluteal artery be injured. 
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RESECTIONS OF TBffi TR17NK. 

Resection of tlie Coccyx. — ^Excision of the coccyx is occa- 
sionally required for necrosis or caries. It is composed of four 
small bones, the first, or upper, being the largest and separate, the 
lower united; it articulates above with the sternum, and gives 
attachment to the following muscles : at its apex to the sphincter 
ani, anteriorly to the levator ani, and posteriorly to the gluteus 
maximus. 

Operation. — ^The patient is placed on the side, the thighs flexed, 
and the hips close to the edge of the bed ; or the patient may be 
placed as for the operation for fistula in ano ; the buttocks being 
separated, an incision is made in the median line, extending from 
the extremity of the coccyx upwards to the requisite extent ; the 
bone is denuded of soft parts, and the diseased bone removed 
either with the gouge, or the burr drill of Isaacs (page 172), or 
the bone may be divided with the Hey's saw and removed with 
the proper forceps. 

Modificaiions.'—OnBenoTt first introduced the fore-finger of the 
left hand into the rectum, then made an incision from the base 
to the apex of the bone, in the median line, a transverse incision 
at its lower extremity enabled Jbim to detach the soft parts on the 
inner side, and to disarticulate the bone. 

Resection of tlie Sacrmn. — ^Blackman exsected about one inch 
and three quarters of the upper and posterior walls of the 
sacrum by making a single large flap ; the spinous process of the 
upper bone was removed with forceps and Hey*s saw ; a trephine 
was then applied, and an opening made, through which bone nip- 
pers were introduced, and the bone removed. 

Resections of tlie Iliac Rones. — The crest of the ilium may be 
exsected to a limited extent by an incision along its border, and 
the separation of the soft parts externally and internally, with the 
common saw, or some form described, section of the bone may be 
made to the required extent. If the part is deeply situated, the 
method recommended by Chassaignac may be followed. This con- 
sists in exposing the bone externally and internally, and then 
perforating it with a drill (page 172), or what would answer a good 
purpose, the small trephine of Pope (page 172). 

The tuberosity of the ischium and the pubes have been excised j 
Chassaignac remarks that in these resections the method of per- 
foration with the drill is preferred to other modes. 

Resections of tbe Vertebra, — Tlie spinous processes of the 
yertebrsQ may be removed by a single longitudinal incision. The 
ncision may he freely made at any poinl o^ \Ke colvimn \ the bono 
9/b^ exposed, it ia separated witti the XjOTie ioiee^^^ 



Excision of the arch of the Tertebra ia moch more difficult in 
the lumbar and doreal Ih&n in the cenrical region, owing to the 
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greatly increased size of the laminse;, and the covering of thick and 
powerful mosclefi. 

OperaH&n, — South (Clieliufi) describes the operation as follows: 
— the operation id tedious and tiresome, unless the muscles can be 
well drawn aside from the Fpine. A long incision should be made 
abore the rid^e of tJie Fpinoua processes, the middle of which 
should be opposite the diKplacement, and from them all the mus- 
cles should be well cleared; divide all the attachments of the mus- 
cles to the articular processes, which gave plenty of room, as tlie 
one end of each muscular bunfllo being separated from its attach- 
ment, it retrfict/?d of itself, and needed little holding back wit-h 
the finger. Generally, the saw or the nippers are sufficient to 
divide the vertebral arch; but, in an operation of this kind, the 
surgeon must be ready to uh4! one rnstiumcnt or another, accord- 
ing to the circumstances of the case. In sawing or cutting out 
the arch, it is always best to grasp the spinous process, if it be not 
broken, with a pair of stout tooth forceps; these are to be pre- 
ferred to the elevator for Ufting the detached bone fix>m its natural 
connexions. 

Chne advised die use of a small crowned trephine to cut through 
the verti3bral arch j Tyrrell njsed Iley's saw: Goldsmith made a 
straight incision six inches in length, and at toe extremities trans- 
verse incisions four inches long. 



S^eetf oil of llie KIIhi.^ 
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undertaken with much confidence, as this operation generally ter- 
minates successfully. The chief difficulty met with is the separa- 
tion of the pleura. 

Operation. — Place the patient upon the sound side, and expose 
the bone by an incision along the middle of the rib, or the incision 
may be curved downwards; the intercostal muscles are now 
divided, and the intercostal artery disengaged from its groove in 
the inferior border of the bone ; the pleura is cautiously separated 
with the handle of the scalpel, or some similar instrument, and a 
thin piece of pasteboard or other substance is passed behind, and the 
bone sawn with the articulated or chain saw. Velpeau recommends 
to make section of the posterior part of the rib first ; to avoid 
wounding the pleura " it is important to scrape carefully each 
border of the bone, and not to incline the point of the bistoury 
towards the intercostal space." In removing the false ribs, Vel- 
peau advises the operator to support the free extremity while the 
rib is divided posteriorly. 

Modification, — McClellan removed the sixth and seventh ribs for 
an enormous tumor (spina ventosa) by an eUiptical incision. 

Chassaignac makes a curved incision having its convexity down- 
wards, exposing the diseased bone, two or three days before resec- 
tion; after having cut the flap he passes two threads firmly 
united, by means of a curved needle along the internal face of the 
rib at the point where the bone is to be divided ; these threads are 
replaced after twelve or twenty-four hours by a drainage tube j 
these tubes prepare the way for the passage of the chain saw ; on 
the second or third day he saws the bone, and removes the 
fragment. 

Resections of tbo Sternum. — Resections of this bone are per- 
formed with the gouge, or trephine ; no special rules can be given 
for the operation. The incision is either crucial, or a vertical inci- 
sion having transverse branches at both extremities. 

Resection of tlie Pnblc Bones — Christoforis proposed sub- 
periosteal resection of the pubic bones as a substitute for the Caesa- 
rian section, alleging that the periosteum could be successfully 
separated, and that the bone would be reproduced. The first inci- 
sion is across the mons veneris, between the crural arteries, about 
five inches long ; the second extends from the upper margin of the 
commissure of the vulva horizontally one and a half inches, a third 
incision extends from the extremity of the latter to the middle of 
the tuberosity of the ischium ; the periosteum having been sepa- 
rated, the horizontal and vertical branch of the pubes is divided on 
both sides with the chain saw. He also proposes to remove one 
or the other of the rami of this bone by the same method. 
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RESECTION OF THE BONES OF THE FACE. 

Resection of tlie Bones of tbe Orbit. — Yelpeau remarks that 
■ the OS unguis, ascending process of the superior maxilla, and the 
ethmoid bone, have often been removed. 

For the removal of the supra-orbitar arch he gives two methods, 
1, by raising up on the forehead a semilunar flap from the eye- 
lid ; 2, by bringing down upon the eyelid a flap of the same form 
from the forehead. The bone could be removed with the bone 
forceps, or a small saw; he would not proscribe the gouge and 
mallet, in removing angular projections. 

Resection of tlie malar Bone. — Portions of the malar bone 
have been removed, as the processes and borders, by crucial and 
T incisions ; the entire bone has been removed with the superior 
maxilla for necrosis. 

Resections of tbe Superior Maxilla. — Malgaigne remark;^ of 
the anatomical relations of this bone : — " In attentively examining 
the face of the skeleton, we see that the superior maxillary bone 
is attached to the others in but three principal points. First, by 
its ascending process and articulations with the os unguis and eth- 
moid. Second, by the orbital border of the malar, as far as the 
spheno-maxillary fissure. Third, by the articulation of the two 
maxillary bones and palate bone with each other. There is a 
fourth point of contact behind with the pterygoid process and 
palate bone, which yields easily by simple depression of the 
maxillary bone into the interior of the mouth ; in attacking these 
different points no large vessel is injured; the trunk of the inter- 
nal maxillary artery may be easily avoided, or in any case tied 
after the removal of the bone : moreover, in case of unforeseen 
haemorrhage during the operation, we have a resource in compres- 
sion of the carotid. As for the nerves, only one important trunk 
need be divided, the superior maxillary ; but it is easy to cut it 
before removing the bone, and so prevent any strain." 

Resection of the Superior Maxilla below the Floor of 
TOE Orbit. — Gu6rin (Fig. 243) describes (Elem. de Chir. Op.) the 
following operation : — Make an incision slightly convex backwards 
commencing at the ala of the nose, and terminating at the cor- 
responding commissure of the lip, following Jhe naso-labial fold or 
furrow of the skin ; dissect up the two flaps resulting from this 
incision until the nostril is exposed, and the malar process is com- 
pletely denuded ; with a small saw held in the right hand, a, the ope- 
rator saws through the malar process from above downwards, and 
a little from within outwards ; the soft palate having been detached 
from the posterior border of the palatine bone by a transverse inci- 
sion made at the posterior bordcv o? \.\\^ \^&\. ^^"aN- ^snj^^^^ 
incisor tooth having been exlts^clciX, \>^e \\Q.\ vwyoJ^ ^wlvx^'^ 
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maxilla m fViv'idcd rrora before Ijiirkwards with LiKton's forceps, 
Cj tme bnmcb being in tbe raoulb, rind the other in the naroB; a 

Bi'etion of tlui lione ia now mtido 
from tln^ cUvided nuilar process to 
the nares by the Ibrceiis h; the 
bone is then mixed with stronf? 
fornfps, ami removed, I'rac luring 
the pterygoid proci^ei*. 

KEt5K(.T10N Ob' THE ENTtRE SuPK* 

Riou Maxuxa. — GensnuFs method 
w as fifl fulh>w8 (Mahjaifjne^ op. cit): 
— '* The operator first makes ai 
Ycrtieal inciBion^ extending Irona-' 
the larpe angle of the eye to the 
upper hp) which he divides on a 
level with the canine tooth ; from 
the middle of this incision, or ra- 
ther ahnoftt on a level with the 
base of the nose, he makes a we- 
cond, which he prolongs to half an 
inch in irout of the lobe of Ihe 
ear ; nnd a thirds extending from 
hah' an inch outside the external 
angle of the orbit to the point 
of termination of the second. The result is a c|uadrilateral flap, 
which is redeeted back npon the forehead. The bone butng thus 
laid biire, begin with a chisel and mallet the section of tlie external 
orbital arch, near the suture that nniles tlie miliar witli the external 
orbital proccKH of the frontal I) one; then ent the KVgomatie pro- 
cesH of the midar. Then attack it.^ njiper iind internal attachments, 
apply a large chistd below the internal angle of the eye, and cut 
ihrongli the inferior part of the oa ungniw and the orbital surface 
of the ethmoid ; the iiseending process is in like manner sepnmted 
from tlie corresponding nasal bono : then detach with a knife all 
the soft parts that unite the ala of the no&c to the soporior maxilhi: 
extract the first incisor tooth of the side operated on^ and slip a 
chisel between the two bone.s^ not directly from before backwards^ 
but by tlie mouthy working it from side to side ; lastly, to seinirato 
the articulation and adhesions to the pterygoid process^ and abov© 
all to out the superior maxilhiry nerve, pass a chisel flatly between 
the soft partH and floor of tiie orbit ti'om above downwards and 
irom before backwards, so a.«i to cut the nerve well back, and at 
the Slime time to get a good purchase on the bone to depress it 
into the mouth. It only now remains to rlivide with tlie curved 
scissors or knife all the soil parts tliat still hold the bone, and 
gspeeially the attachments of the velum of the palate to the palate 
'ine, so ns to leave the soJ"t portion of this velum extended 
hrt^en the pieryf^oit} process and iW owttT ^ule of the mouth." 
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244) (Bernard and Huette) : — " The patient being seated upon a 
low chair, with his head thrown backwards and supported upon 
the breast of an assistant, make an incision with its convexity 




Fio.244. 

downwards, from the commissure of the hps to the temporal fossa. 
Dissect this large flap from below upwards, and turn it back upon 
the forehead. The maxillary bone being thus exposed, separate 
one after another its connexions with the other bones of the face. 
1st, cut through with the cutting forceps thfe external orbitar pro- 
cess at its junction with the malar bone, the zygomatic arch, the 
08 unguis, and the ascending nasal process of the upper jaw ; 2d, 
divide the soft parts which connect the ala of the nose to the 
maxillary bone, and separate the two maxillae in front with a 
chisel and mallet, <5r a small saw. Detach the soft parts from the 
floor of the orbit, and with flat cutting forceps, carried from above 
downwards, and from before backwards on the floor of the orbit, 
divide at once the superior maxillary nerve, and the connexions 
of the bone with the pterygoid process. Conclude the operation 
by cutting through with the bistoury, or curved scissors, the velum 
of the palate, and the remaining soft parts which still adhere to 
and retain the bone." The chain saw may be used to divide the 
processes, or the right and left saws (Figs. 202 and 203). 

Syme directs two incisions to be made through the cheek, one 
extending from the inner angle of the eye directly downwards to 
the lip, the other beginning over the junction of the maxillary and 
malar bones and terminating at the angle of the mouth. 

Listen operates as follows : — The point of the bistoury is entered 
over the external angular process of the frontal bone, is carried 
down through the cheek to the corner of the mouthy and U <^ldft.<L 
hy the fore and middle Ungeta o^ \Xift Q\i^ cfc ^^'Oasi.^ \«sA^''ba» '^as^ 
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be placed in the cavity/ A second incision made along and down 
to the zygoma falls into the other. Then the knife is pushed 
through the integument to the nasal process of the maxiUa, the 
cartilage of the aloe is detached from the bone, and the lip is cut 
through in the mesial Une. The flap thus formed is dissected up. 
Another method is thus given : — " The incisions were commenced 
at the inner canthus of the eye, carried by the sid'3 of and close to 
the aide of the nose, along the margin of the nostrils, and then 
through the upper lip exactly in the middle line. Another incision 
was made from the commencement of the first, in a curved form, 
along the lower margin of the orbit, and, of course, in the direction 
of the fibres of the orbicularis palpebrarum. The flap thus formed 
was by dissection turned outwards and held by an assistant until 
the processes were cut." 

Resection of both Superior Maxill-«. — The following methods 
have been followed in the resection of both maxillae : — 

Posterior Lateral Incisions. — Heyfelder operated as follows : — 
"The patient was seated in an arm chair; his head supported 
against the breast of an assistant, and fixed in this situation. The 
operator made two incisions from the outer angles of the eyes to 
the corner of the mouth, and pared all the softer parts away from 
the tumor to the inner angles of the eyes and the nasal bones. 
The flap thus formed being drawn upwards over the forehead, 
and the orbital margin being cleared down to the inferior ridge, he 
separated on both sides the junction between the jaw and cheek 
bone by means of a chain saw introduced through the inferior 
orbital fissure. In the same way, the separation of this bone with 
the nasal bone was effected. Then the bone and the other junc- 
tions still existing were divided by a bone forceps, and the soft 
palate separated from the hind edge of the hard palate. After 
that, pressure with a chisel upon the upper part of the tumor suf-' 
ficed to dislocate the upper jaw bones out of the principal junc- 
tions, and so to finish the operation." — Cooper's Surg, Diet, {New 
Edition.) 

Median Incision. — ^Dieffenbach made an incision from the root of 
the nose through the centre of the upper lip ; if required, other 
incisions extend upwards on either side of the nose to the angles 
of the eyes ; two flaps are thus formed, which are reflected, and 
the bones exposed. — Ih. 

Resectlonii of tlie Inflerior Maxilla. — The lower jaw may be 
removed in part or whole. 

Resection of the Central Portion of the Lower Jaw. — This 
portion of the inferior maxilla gives attachment anteriorly on either 
side of the symphysis to the levator menti, and more externally to 
the depressor labii inferioris, depressor anguli oris, and platysma 
myoides; internally, to the genio-hyoglossi and genio-hyoidei 
wades; the fossa for the sublingual glands is more external, and 
hw Is the attachment of the digaslnc mwadc. 
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Operation, — Dupuytren operated aa follows (Fig. 245):— 7" Seat 
the patient in a slightly elevated chair, with his feet raised so that 
they will lisive no purchase on the floor. An iissistant standing 

d 
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behind the patient holda hia head firmly against his breast, and 
compresses at the same timo the two facial arteries at the point 
where they cross the lower jaw. The surgeonj standing in Iront^ 
Beiz€8 with his lefl hand one of the angles of the lower hp^ wliile 
&n aasistant holds the other angle from the bone, and the whole in 
a state of tension. With a vertical incision he divides the lip 
through the median line at once to tlio bone, and afterwards pro- 
longs it through the skin and Bubcutaneoua cellular tissue down to 
the 03 by idea. Keeping as close as possible to the bone, he then 
dissects back the two Baps, a^ 6, and the bone, r, being siifRciently 
denuded, incises the periosteum and extracts a tooth opposite to 
each point where it is to be sawn through. When dividing the 
bone, Dupuytren stood behind the patient and used a small Hey's 
saw, d; if\the chain saw ia used, the surgeon stands in front of 
the patient. The bone being sawn through on both sides, an 
assistant pushes back the tongue with a spatula, to protect it from 
the knife, and the surgeon holding the bone with his left hand, 
with a probe-pointed bistoury^ held perpendicuJar, divides the 
muscles Bttached to it, as closely as possible to their insertion, 
carrying the knife along its concave surface. After the division ut 
its attachment, the tongue will sometimes fall backward?^, threaten- 
ing suftocation. This is to be remedied by holding the head for- 
wards, when the tongue will naturally fall into the same posi- 
tion." — Barnard and Iluette. 

ModiJimUo778. — If the portion of bone to be excised were so 
large as to require the rcmovfil of a portion of integuments^, Dupuy- 
tren recommended two incisions, one on each sitte of the lip, and 
extending down to the os hyoides in the form of the letter V. 

Malgaigne (op. cit) remarks on the diflerent modilicatiou*. *,— 
^*Jf tho longitudinal incWion doeft t\\:>\. fe\sSSit»«t «^ ussl^^xscX ^^^'^ 
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mt of the disease^ make it crucial by drawing nnotlier along 

iht bfuie of the bone. When yon reinovo only a small t>ortjon of 

you limy mw prtrpendicuktriy j but when the piece to he 

unovcil ii\ large, in order to bring the fragraenta better together, 

ifl well for tlio Bection to bo more or less oblique, according to 
the thitkoci^s. In this case begin to trace the groove for the saw, 
by four or hve small perpeniUcular strokes j and afterwards, incline 
it so m to have the required obliquity ; in all cases^ a lirm support 
may be obtained by applying the inferior against the superior 
maxilla, at leaat in tho bt^ginning of the seetion. 

**Geusoul finds fault with the ordinary method, because tht 
cicatrix is in the median line ; and when the bones no longer sup- 
port the akin of the chin^ a line of hard fibrous inodular i\m\iQ 
resultii, extending directly from the lip to tlie os-hyoidcs, which 
tends to retract and draw down tlie lip and flatten the newly- 
formed chin. Consequently Gcnsoul places his incisioD so that the 
cicatrix may be on one side of the chin, leaving the latter free 
from condocutivo retraction. 

**I do not know what may be the real value of this precaution^ 
which, however^ we may use -without inconvenience j but with 
the method of Gen soul there retiwuns tdso a very disagreeable cica* 
trix on the lip at the bottom of the face. Keux tried to avoid, at 
least in part, this deformity; and in a case which did not allow of 
doing more (the disease extending from the right incisors to near 
the latit Icfl molar), he succeeded in leaving the edge of the hp un- 
touched, by means of a curved incision, which, starting from the 
depression under tho chin, descended towards the hyoid region to 
again ascend below tho left molar eniinen(jo, and circumscribed a 
flap which was dissected upwarda Velpcau cites this method as 
one that may be applied to lesions of the centre of the bone ; but 
in trying it on the dead subject it will be very soon seen, that to 
expose the disease completely, and to apply the saw conveniently, 
the two ends of tho incision nmst mount so high on th^ face that 
the deformity is replaced by am>tlier qi nt-e as disagreeable. 

*' I have tried on the subject a method which is free from all 
these objections. It consists in detaching the lower lip from above 
downwards, incising at the bottom of the groove between the 
bone and gmns, and grazing the bono as far na the chin and some 
lines below it, to the extent of the lip itself This dissection made, 
turn down, leaving a sullicient space at the inferior angle, to place 
there a liltle meche of lint; and favor, if necessary, the escape of 
the pus." 

Complkatmm.—A serious complication is very liable to occur on 
the division of the attachments of tho tongue; in many inntances 
it has immediately fallen backwards^ depressing the opiglottiHupon 
the larynx, and threaU^ning instant suflbcation. The tongue may 
be sei/.ed and held with McCay's forceps (Fig. 246). Dt'lpech 
recommended that the tongue be seized with a double tena- 
fam before the division of its attaG\\mei\la, Mlet \X\ft oi^sitiaXlva^ 
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he included the frEenum in the suture. Woodj of Xcw York, passes 

a atroDCf ligature through tim tip of the tong^ne at the conuiience- 

ment of the operation, and subsequently fastens it 

to the cheek with an adhesive strip* Chelinfl. 

however, sn.ja: — '^It is unnccesBarj to draw tlie 

tongne forwards and fix it j its retraction depends 

on the contraction of the m, stemo-hyoideu,^, 

after the separation of the m. mylo-hyoidens and 

genio-hyoideus, if the head be drawn back j and, 

therefore, if the head be bowed towards the chest, 

the tongue resumes its proper place, and the 

choking ceasesJ' 

Resection of Half tfik noRizoNTAL PoRTtosf or 
THE Lower Jaw, — ^The body of the lower jaw 
gives attacbnient on its internal surface to the 
mylo-hyoideua muscle, beneath which m the fossa 
for the submaxillary gland; on its external sur- 
face along its lower margin is the attachment of 
the platysma myoides muscle, and along its alve- 
olar margin the buccinator; the facial artery 
mounts over its lower border, juat anterior to the 
iniiertion of the masseter muscle. 

The foUowing operations have been practised for 
it^ removal :— 

One Ivf trior i*7rtp.^Cloqnet made a horizontal 
incision, commencing at the commissure of the 
hps, and terminating at the dist^-nce of one or two 
Hnes beyond the ramus of the i aw ; two vertical 
incisions join this ; one descending from the free 
edge of the lip to the base of the bone, and the 
second parallel to this, but descentling behind the 
ramus of tlie jaw several lines below the angle j 
the flap is dissected downwards, the soft parts 
separatetl from the internal surface of the bone, 
and the bone sawn at the proper points. 

Modifications. — Liston divided the cheek by 
thrusting a long^ narrow bistoury through it at the Fio, £4tii 

anterior edge of the masseter muscle, and then cut 
forwards to the angle of the mouth ; from each extremity of i 
incision another is made downwards^ the anterior iiicUning ion 
wards, the posterior bat^kwards. 

One SitpERioB Tnteknal Flap. — Mott tied the carotid, and then 
made an incision curved downward!^, commencing in front of the 
ear, on a level with the condyle, passing under the labial commis- 
sure and terminating near the chin ; this flap was raised and 
reflected on the face; a second incision wa» made, beginning at 
the same point as the first, one inch long, close to the lolie of the 
ear, and terminating at the edge of the mastoid muscle. The hd^^ 
waa sawn through, first m £roT\t^ mv4 ^X\evl\3«:?v^sA^«Kv^^Clofe ^fiai 
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part removed ; if the operation is above a certain point the inferior 
maxillary nerve should be divided before the bone is withdrawn ; 
the lingual branch of the fifth pair is to be avoided. 

Modifications. — Malgaigne proposed, if the disease extended far 
behind, and less in front, a semilunar incision along the ramus and 
base of the bone from the ear to the chin, so as to have one supe- 
rior internal flap, and no cicatrix on the face. Fergusson prefers 
also not to cut the lip at all, behoving that any part of the lower 
jaw or even the whole bone may be removed without cutting the 
margin of the lip ; Skey makes a similar incision along the base 
of the jaw ; Wood made the incision under the base of the jaw ter- 
minating fi:om a quarter to half an inch below the symphysis menti. 
One Superior External Flap, — Lisfranc made a vertical incision 
from the free edge of the lip to a point below the chin ; a second 
incision was carried from the latter point along the base of the 
jaw two Unes beyond the angle ; this flap was dissected upwards, 
and reflected on the face ; the bone was then sawn in front and 
behind. 

Modification. — Listen proposed, if the part to be removed was 
included between the lateral incisor and last molar teeth, to 
extract them, and make a semilunar incision along the base of the 
jaw, the extremities extending upwards over the spaces occupied 
by tliese teeth; the flap should be dissected up, the soft parts 
separated, and the bone divided with strong pliers, having been 
first notched with Hey's saw; Fergusson turns the horizontal 
incision upwards behind the angle of the jaw. 

Resection of the Entire Horizontal Portion op the* Lower 
Jaw. — Two methods have been proposed of accomplishing this 
resection. 1. Make an incision along the base of the jaw, extend- 
ing it a little beyond the angle ; now dissect the flap upwards, 
and saw the bone at the proper points. 2. In addition to the hori- 
zontal incision make a perpendicular one through the lower lip, thus 
raising two flaps. 

Resection of one Half of the Lower Jaw. — The rami termi- 
nate in two processes, one for articulation, and the other to give 
attachment to the temporal muscles ; the articulation is supported 
by an external and internal lateral ligament, and the capsular ; the 
stylo-maxillary passes from the styloid process to the angle of the 
jaw. The internal maxillary artery passes behind the neck of the 
condyle in such proximity as to render care necessary to avoid 
wounding it in disarticulation of the jaw. 

Semicircular Flap. — Mott operated as follows: — An incision 
commenced in front of, and about opposite the meatus auditorius 
externus, was carried downwards belund the angle of the jaw, and 
thence along the lower part of the tumor, in a semicircular direc- 
tion, and was brought suddenly upwards by a short curve, and 
"^rnunated upon the chin, within an inch of the inner margin of 
e lower Up^ so aa to open into the mouth opposite the second 
^r tooth; the soft parts were separated feom\)afc\iQ^'^ Q.t ^k^ 
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bone, the chain saw passed, and the bone divided ; tKe dissection 
was continued upwards, the temporal muscle detached from the 
coronoidj and the disarticulation ciieeted. 

QuADKiLATKRAL Flap. — The foUowing method is given by Ber- 
nard ai)d Hnette (Fig. 247) :■ — 1. Make a horizontnl incision along 
the inferior border ol" the 
bone, extending from the 
symphysis to the angle of 
the jaw ; make a vertical 
section at eacli extremity 
of this incision ; the inter- 
naly dividing the h^wer lip, 
througli the median line j 
the external, carried from 
the zygomatic arch behind 
the ramus of the jaw, This 
makes a quadrilateral flap, 
which is to be dissected 
and turned up, / o, b. Saw 
through the jaw at the 
median line, d, and keeping 
cios^ to the bone, detach 

with the bistoury all the soft parts adhering to its posterior sur- 
face as far as the an^le of the jaw. Carry a probe -pointed bistoury 
beneath the zygomatic arch, and behind tlie coronoid process, and 
with it divide the tendon of the temporal muscle while depressing 
the bone to disengage the process and luxate the condyle. Pull 
the bone strongly outwards, f, aa far as possible from the vessels, 
in order to avoid especially the internal maxillary artery, e, and 
complete the operation by dividing the pterygoid muscles and the 
articular hgamenta. 

Single CravEo Incision, — Wood, of New York, operated as fol- 
lows: — The patient was placed dn the operating table, with her 
bead and shoulders elevated, and her face turned towards the left 
Bide, The external incision eommenced miriway between the 
angle and oondylo of the right side, B»d extended along and under 
the base of the jaw, terminating one quarter of an ineli below the 
symphysis menti. The soft partes were next diviiled, and the peri- 
osteum carefully separated from the bone. A chain saw was then 
piiased under the jaw into the mouth, half an inch to the right of J 
tlie symphysis, and the bone sawn through. The saw was aga* 
passed under the jaw, at its angle, fur the purpose of dividing the 
bone at this pointy but, untbrtunately, on attempting to work it^l^ 
the chain broke. He now seized the bone at tlii^ point with Lis- 
ten's ffjrceps, and endeavored to divide it, when it was readily dis- 
covered, in this attempt, that the jaw was necrosed to its articula- 
tion. He then endeavored, with tlie forceps, to remove the jaw 
entire upon the right side, and aueceeded, with considerable edbrt, 
in completely enucleiiting it froia \\a ^r^Q^S^iiii. «ya^ss.TO>.%- 
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BcBectlon of tlie Ilutlre Lower Xan',— Caniochan operated aS 
follows: ^'Tbe patient being seated on a chair, and tbe at^^siatanta 
properly arrangt;d, an incision was first niiidej commencing oppo- 
site the leil condyle, passing downwardfl towards the angle of the 
jaWj ranging at nbout two lines io front of the po&terior border of 
the rumufl, and extending thcnt^o along the ba.se of the jaw, to 
terminate by a slight curve on the mesial line, ball' an inch below 
the iree margin of the lower lip. The bone was now partially laid 
bare, by dissecting upwards the tii<.snes of the cheek, and by 
reflecting downwards^ for a short distance, the lower edge of tbe 
incision. The tissues forming the floor of tbe mouth, and situated 
upon tbe inner surDice of tbe body of tbe bone, were separated 
from their attachments from a point near tbe mesial line, as far 
back as tlie angle of the jaw. The attacbments of the buccinator 
were next divided. The fiicial art cry, the Bub-meutal and tbe sub- 
lingual, already cut, were tlien secured by ligature. It was now 
seen that the bone was partially separated at tbe symphysis, and 
that the necrosis was complete from that point to the inferior por- 
tion of the ramus. Tbe ramus itself was found diseased ; tbe peri- 
osteum externally was inllamed, and in some parts easily detached. 
The tongue was now grasped and held forwards^ while the attach- 
ments of the genio-hyo-glossi niuseles were divided. A double 
bgatnre was passed through the anterior part of tbe root of the 
tongue, and intrusted to an assistant, in order to prevent its 
retraction upon the snperior orifice of the larynx. A slight force 
exercised upon the left half of the body of the jaw, broke the con- 
nexion of tbe symphysis and at the angle, and this part was easily 
removed. The next step consisted in the removal of the lel\ ramus. 
The external surface of tbe brancb of the jaw, and of the temporo- 
maxillary articulation, were expo.sed, by dis^secting tbe masseter 
upwards, as far as the^ zygomatic arch. Seizing the ramus in 
order to pull the coronoid process downwards below tbe zygoma, 
it was found that tbe temporal muscle was rigidly and permanently 
retracted. This cireumifita nee presented im unexpected difliculty^ 
whicli was increased by tbe unusual development of this apophy- 
sis, and by the retraction also of the pterygoid muscles. Passing 
the forefinger along the inner aspect of the ramus, the situation of 
tbe internal and external carotids was sought for and recognised. 
The insertion of the pterygoideus internus was then felt and cut, 
gracing tbe bone in doing so; the bngual nerve, here in close 
proximity, being carefully avoided. Passing still higher up, the 
orilice of tbe dental canal, indicated by an osseous projection, 
could be felt; and tbe instrument, still guided by the linger, 
divided the dental artery aufl nerve. The kuife was thus made to 
separate tbe tissues attached to the inner taee of the bone, m high 
up m a point situated about a bne below the sigmoid notch, 
bfitweeu the condyle and the coronoid ]trocess. On a level with 
'^ powtf fit the posterior margin of the ramus, tbe transverae 
1^ internal maxillary and temporaV atlcnea ^onw vs. Vm'i. f^t Uv- 
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pod, the two last named branches of which should not be divided, 
if possible. It now became necessary to detach the tendon of the 
temporal muscle. As the coronoid process could not be depressed, 
I proceeded cautiously, by dividing the lower attachments of the 
tendon, by means of blunt curved scissors ; and by using them 
and a probe-pointed bistoury, alternately — keeping close to the 
bone — a considerable portion of the tendon was divided. Deem- 
ing it not prudent to use freely a sharp cutting instrument, deep 
in the temporal fossa, where the coronoid process was situated, I 
made use of a pair of bone scissors, curved flatwise ; and by passing 
the blades of this instrument over the process, as far as its position 
would permit, the temporal muscle was detached ; a small portion 
of the apex of the coronoid process being cut through. The ramus, 
now movable, could be made use of as a lever to aid in the disar- 
ticulation of the bone. 

" In order to effect safely 4iie disarticulation of the condyle, I 
began by penetrating into the Jcnsty by cutting the ligaments from 
hefore backwards and from vnthout inwards. The articulation was 
thus opened sufficiently to allow the condyle to be completely 
luxated. Blunt scissors were now used to cut carefully the inter- 
nal part of the capsule and the maxillary insertion of the external 
pterygoid muscle ; and by a slow movement of rotation of the 
ramus upon its axis, the condyle was detached, and the operation 
wag completed on tiiis side. To effect the removal of the other 
half of the lower jaw, the same incision was made on the opposite 
side, so as to meet the first on the mesial line. The dissection 
was also similar ; and by disarticulating the second condyle in the 
same manner as had been observed for the first, I was successful 
again in avoiding lesion of the temporal and internal maxillary 
arteries. 

'* The object I had in view, in shaping the external incisions, in 
such a way that an inverted V should be formed in front of the 
insertion of the genio-hyo-glossi muscles, was to leave a portion 
of integument so fisishioned, that the suture-pins could be passed 
through the integument, and, at the same time, through the root 
of the tongue, at the point where its muscles had been detached 
from the inner surface of the jaw." 



BESECnOllS OF THB SOLVES OF TBB CnBANIUlH* 

Mmstmnkmwkim* — The instruments required for resection of the 
bones of the cranium are the trephine and the saw. The ordi- 
nary trephine fFig. 248) is a circular Kaw with a sliding pin in 
the centre, V>y which it is fixed in po«ition. The handle 'v^ gene- 
rally fa«t«ned to the slrnfl hy a w.rew, with a button affix«-d to 
the end of tlie sliaft ; in the handle repreuented in Fig. 249, A. B. 
Mott, of New York, has attached the screw to one end oT 
baodic; when the haudk vk y^sassxA k^xl SN^tt ^\3bSn. >^icK ^ 
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tightened, 
in its place 




and iU extremity rLMichea the shad and fastens it Crmlj 

The advantage of this arrangeineut h thiit the upper 

sudkce of the handle is smooth, and tJie pahn of the 

hand ia not hrinsc*! ns it is by the metallic button on 

the handle of die old iDstniment, 

The euniciil trephine (Fig. 250) of Gait, of Ya., 
is, in many respecits^ a great improvement upon the 
old trephine. The peculiar advantage of tnia tre- 
phine conaists in dividing the cranial walk without 
any danger of wounding the membranes of the 
brain. In conHists of a tnnieated cone, with spiral 
peripheral teeth, and oblique crown teeth; when 
aiiplied, the periphond teeth act m wedges so long na 
counteracting preasure exista on the crown ti^utli ; 
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Upon removal of that presaure of the cranial walls 

ita tendency is to act on the principle of a acrewj 

but owing to ita conical form and the spiral diree- 

tinn of Hr peripheral teeth ita action ceaaea. In the construction 

of this instrument, the inventor alleges that it is 

injportaut to prcBcrve the precise relative shape 

of the cone given in the illustration, tho size, of 

conracj of the peripheral teeth being the aume. 

Upon this ecuidition alone dependa the complete 

Buecesa of the instrument. In repeated triala the 

mend^ranea of the brain have not been injurciL 

The anatomical peculiaritiea to be noticed in the 
application of the trephine to the skull are thua 
pointed out by Malgaigne {op. Ht) ; — 

'* I. When wo trepan on the temporal foaaa, Sa- 
batier advises making a V*£ihiiped inoiaion, the base 
upwarda, in order to reapcct the fibres of the tem- 
poralis miist^le. Velpeau very properly remarks, 
that by ao doing we cut^ just the same, all the 
fibres comprised in the bane of the fiap. To respect 
these fibres aa much as poaKiblo, we would adviao 
making two inciaiona in the direction of th« mus- 
cular fibres, and reuniting them inferiorly by a 
trai It? verse inciaion^ so as to form a V mci.sion 
revcr^^f'd^ HJid cut otf at the top; on the one hand^ 
Fuj. mh the diviaiun of these librei^, and the cicatrix that 

rcsi/lts, aro le&a extensive : and on the other, the 
ttSF© inoitiiott, a/Ibcting more or leas iW deep 6.^o\\G\wQ*\ft <iti 
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r which most of its fibres tormiaatej we should divide really lesa 
mtis<?ular fibre. 
''2. When we have to traverse the frontal sinuSj the internal 
table of the bone not being oa the same phme as the external, in 
perrorming the operation as usual, the dura mater would be torn at 
one point before the second table was cut through at the opposite. 
To cut the second table, then, a smaller crown should be used than 



^m that employed in aawing the lirst. 



"3, When we trepan on tht! sagittal suture, or opposite the 
venous sinuses, we run a great chance of opening thorn ; the hae- 
morrhage generally stops of itself, or yields to a little plugging. 

■ ^*4. Lesion of the middle nuuijngeal artery is more serious, on 
which account it has long been forbidden to trepan, at the anterior 
inlerior angle of the parietal bone, under which the artery Mea. If 
haemorrhage occurs, it may be compressed with a bit of lint placed 
inside the cranium, and retained by a thread outsiile (PJiysiek) j or 
with a plate of lead, bent so as to embrace both surfaces of the bone ; 

■ or it may be plugged with a bit of wax, if it is shut in a complete 
bony canal; or touched with a steel probe heated to whiteness 
(Larrey) ; or even tietl^ in which Dorsey once succeeded." 

OperatiojK — The patient being placed in the recumbent position, 
with the head sUghtly raised, an incision is made down to the bone, 
having the form of a V, Tj or -{-, or it may form a semicircle ; the 
bone bein^ scraped, the operator seizes the handle of the trephine 
with his right hand, and fixing the perforator by its screw, so that it 
protrudes slightly beyond the teeth, he places the perforator in the 

• centre of the bone to be removed ; the instrument is now worked 
alternately backwards and forwards, until the teeth have cut a 
groove sufficiently deep to receive them; the perforator is then loos- 
ened and slid up in the shaf^, and fixed, to avoid wounding the mem- 
branes ] great care should be taken to maintain the instrument in 
a position perpendicular to the 
part operated upon, in order to 
avoid its penetrating more deeply 
on one side than the other, and 
thus suddenly nnd unawares 
wounding the cerebral mem- 
branes. It is important to examine 
the depth of the groove frequently 
with a toothpick, to ascertain 
how nearly the instrument has j.^^ j^l^ 

completed the section of the bone J 
the teeth of the trephine may occasionally require cleaning with ft 

»8mall brush or wet sponge. The disc of bone should be raised with * 
the elevator (Fig, 207), and the edges smoothed with the lenti- 
cular knife at the otiicr end of the elevator. 

In fractures with depression there are frequently projecting 
points of bone which it is desirable to remove; this raay^be done 
with file bone nippers (roiige\ir')^ ot VvCvv B.l^v.^j^^'fei&w ^\s|^.*^5^V 
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ON GUNSHOT WOUNDS, 

GVNSIIOT WOI7!VOS IN GEIVKRAI.. 

Inatrnmenu,— A lfv!n;e number of inatniments have been 
devised for the removal of balls, lodged in the trjiek of gunshot 
wouiida. The following liat comprises some of those ]) referred by 
army surgeons, as al^o some of the more recent iiivetitioua : — 

DutihU Crossing Forceps, — (Fig. 252.) Thia instrument, when 
closed, 13 a probe ; in contact with the ball the hlatles are opened, 
and the ball seized bj two very firm points, and readily withdrawru 
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Fio. saa. 

This forceps is generally received by army surgeuns, as one of the 
most useful yet invented, 

Buiki Fi/rreps { I/. S, Armij). — (Fig, 253.) This forceps is fur- 
nished to the field cases of the surgeons of the U. S. Ainiy, and ia 
generally accepted m one of the most useful iiiHtruments of the kind, 

Btdkt Extractor. — (Fig. 254.) This instrument is the invention 
of HoBoa, Surgeon U. S. Army, and consiata of a tube containing a 
sHding forceps; when employed, theforccpa are withdrawn into the 
tube ; the ia.stniment then be cornea a prolie, which being introduced 
into the wound discovers the ball ; when in contact w^th the body 
the forceps are gently pushed forwards, and expanding, embrace the 
ball, and the whole is withdrawn. The old bullet screw (Fig. 25o), 
now little used, may also be adapted to ihh instrument, and being 
guided to the ball by the tube, can readily be made to i>enetrate it, 
^ Flexible Bullet Extractor, — (Fig* 25G.) Military surgeons have 
always regarded it as a desiderHtum to have an instrument for the 
extraction of balls which had a Hexililf tidie, enabling it to fullo^v a 
tortuous canal, and still have power when inerwitnct with the foreign 
*'Otir to g^rusp it HO i}vm]y as to enable tlie operator to remove it, 
hs object seems to have been accompVvtt\ie4\>^ '%IIt. ^\o\\Vu\\i\\^ of 
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this city, in the flexible bullet extractor. The tube or canula con- 
sists of spiral flattened wire, so arranged as to give the required 
firmness, and at the same time a large degree of flexibility. The- 
tube carries a concealed forceps of two prongs, like Moses's instru- 
ment, with which the ball is seized and withdrawn. 

BuUct Scoop. — (Fig. 257.) This instrument was long used, either 
separately, or with the screw j it is still preferred by some surgeons. 

The study of gunshot wounds belongs exclusively to the miUtary 
surgeon. Without, therefore, presuming to discuss these subjects 
from the stand-point of civil practice, we present the following 
condensation of an article on Gunshot Wounds^ communicated to A 
System of Surgery^ recently published in London, by Prof. Long- 
more, Professor of Military Surgery in the EngUsh Mihtary School 
at Fort Pitt, and the latest and most reUable writer on this subject. 

1. €]iaractcr of Gnnsbot UTonnds. — When a cannon-ball at 
full speed strikes in direct line a part of the body, it carries away 
all before it. If the head, chest, or abdomen are exposed to the 
shot, an opening corresponding with the size of the ball is effected, 
the contiguous viscera are scattered, and life is at once extin- 
guished. If it be part of one of the extremities which is thus 
removed, the end remaining attached to the body presents a stump 
with nearly a level surface of darkly contused, almost pulpified 
tissues. 

2. In ricochet firing, or in any case where the force of the 
cannon-shot is partly expended, the extremity or portion of the 
trunk may be equally carried away, but the laceration of the 
remaining parts of the body will be greater; the surface of the 
wound will be less even. Muscles will be separated firom each 
other, and hang loosely, offering at their divided ends little appear- 
ance of vitality ; spiculae of bone of larger size will probably be 
found among them; and the shaft may be found shattered and 
split far above the line of its transverse division. 

3. If the speed be still further diminished, so that the projec- 
tile becomes what is termed a "spent ball," there will not be 
removal of the part of the body struck, but the external appear- 
ance will be limited usually to ecchymosis and tumefaction, with- 
out division of surface ; or even these may be wanting, notwith- 
standing the existence of serious internal disorganization. 

4. Should the cannon-ball strike in a slanting direction, the 
external appearances of the wound will be sinfilar to those just 
described, according to its velocity, modified only in extent by the 
degree of obUquity with which the shot is carried into* contact 
with the trunk or extremity wounded. 

5. Large fragments of heavy shells generally produce immense 
laceration and separation of the parts against which they strike, 
^'it do not carry away or grind, as round shot. Ordinarily, the 

of direction in which they move forma an. o\iV.\x^?i «c^^^ V\\3a. 
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the part of the body wounded. When they happen to strike in a 
more direct, linej ao as to penetrate, the external wuuiid is mostly 
much smaller than the fragment itsellj from the projectile not 
having haJ force enough to destroy the vitality and elasticity of 
the soft, parts through which it entered. 

6, Smidl projectiles^ with force enough to penetrate the hody, 
leave one or more openings, the external appearances of which 
also vary according to their form and velocity. 

7. When the musket-ball strikes at a distance from the wea- 
pon by which it was propelled, but still preserves great velocity, 
the ai>pearances of the wound are changed. An opening is ob- 
served, irregularly circular, with edges generally a little torn; and 
the whole wound is slightly inverted. There may be darkening 
of the margin, of a livid purple tinge, from the effects of contusion, 
or it may be simply deadlike and pale. Should the ball have 
passed out, the Voimd of exit will be probably larger, more torn, 
with slight e version of its edges and protrusion of the subcutane- 
ous fatj which is thus rendered visible. These appearances are the 
more easily recogni.sed, the earlier the wound is examined. They 

re more obvious if a round musket-ball has caused the injury than 
it has been inflicted b}'^ a cyUndro-conoidal bullet. 

B. A musket-ball ordinarily causes either one wountl, as when 
after entering it lodges, or, as sometimes happens, from its escap- 
ing again by the wound of entrance ; or two wounds, from making 
its exit at some point remote from the spot where it entered; but 
occasionally leads to a greater number of openings. This last 
result may happen from the ball splitting into two or more por- 
tions within the body, and causing- so many wounds of exit. 

9. The number of wounds made by one ball may be increased 
by its traversing two adjoining extremities of the same person, or 
even distant purts of the body from accidental relative position at 
the time of the injury. 

10. The two openings made by one ball may hold such a rela- 
tive situation as to lead to the mistake of their being supposed to 
be caused by two distinct balls. Length of traverse, and conse- 
quent distance between the two openings, parts of the body 
brought into unusual relations from peculiarities of posture, and 
peculiar deflections of the ball, may all be sources of this error. 

11. The appearances of wounds resulting from penetrating 
missiles of irregular tbrma, as smali pieces of shells, musket-balls 
flattened against stones, and others, differ from those caused by 
ordinary bullets in being accompanied with more laceration, 
aficording to their length and furra ; being usually projected with 
considerably less force than direct missiles, such projectiles ordi- 
narily lead only to one aperture, that of entrance. 

12. SymtiCoiiift of Cittiislioi l¥oandii. — A gunshot wound 
by muHket-whot Is attended with au amouwl ci^ ^^vcs. ^\?Nf^x^W«* 
very mnch in degree accoYtVmglo \ke¥\\\'i^S.V4^>aKA^'=.^^^S3;j<^^ 
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mmdj and state of conatitnUon of the soldifr at ilio time of its 
infliction. Sometimes the pain Jroni the sliot is dt^scribed us a sud- 
den smart stroke of a cane; in other in«t4itR'e« as the Bhoek of a 
hcuvy intense blow* Ocoasionally i\w pain will bo rcfViTud to a 
part not involved m the track oi' the wound. When a ball docs 
not pentstrate, but einiply inllict^s a contusion, the pain is described 
to be moro severe than where an openings has been made by it, 

13, As a general rule, the graver the injury, the greater and 
more persistent is the amount of " shock.** A rifle-bullet which 
splits up a long bono into many lonp^itmlinal fra^^ents^ inflicts a 
very mueh more serious injury than the ordinary fracture effected by 
the hall from ii smooth-bore musket, and the constitutional shock 
bears like proportion* When a portion of one or of both lower 
extremities is carried away by a cannon-hall, the higher towards 
the trunk the injury is inflicted, the greater the shock, independent 
of the loKfl of blood. The practical experience of every army sur- 
geon teaches him that wdiere a ball has entered the body, though 
its course be not otherwise indicated, tlie ct>ntinuance of shock is 
a sufficient evidence that some organ essential to life has been im- 
plieat(?d in the injury, 

14. When a part of the body la carried away by round shot or 
shell, the arteriei* arc oljserved to be nearly in the same state as 
they are found to be in when a limb is torn off by machinery. 
Tlie hicerated ends of the middkj and inner coatij are retracted 
within tht> outer cellular coat; the enlibre of the vessel is dinii- 
nisiied, and tapers to a point near the hne of division : it becomea 
plugged within by eoagulum ; nnd the ccllulo-librous investing 
sheath^ and the clot which condiines w^ith it, form on the outside 
an additional support and restraint againi<t baimorrhage. When 
largo arteries are torn across, and their litemorrhage thus sponta- 
neously preventod, they arc seldom withdrawn so far but that 
their enda may be seen protruding and pulsating among the mass 
of injured structures; yet, thotigh the impulse may appear very 
powerful, further hremorrhage is rarely met with from such 
wounds. There is more danger of continued luemorrhage from 
wounds by pieces of shell, as the arteries are liable to bo wonufled 
without complete transverse section of their coats. Primary but 
indirect haemorrhage, in consequence of a gunshot injury, usuaUy 
occurs as a complication of fractured long bones, the sharp points 
and edges of which, extensively torn up as they now are by coni- 
cal bullets, are well calculated to cause sueh injuries. 

It5, Pravlftlanal TreAlnaeiit. — 'When tlie circumstances of a 
battle a<Imit of the arrangement, the wounded should receive 
surgical attention preliminary to their being transporU'd to the 
regimenbT-l or general lield liospitals in the rear. The provisional 
trentment should be of tlic simplest kinrl, atid cbielly direetcHl to 
ho prevention of additional injury dviYvn?:; l\\e \iassage to tho 
>8pltal, where coujplote and accui'a.te cxammft.\.\o\\ oK \X\fc w^iXm^ 
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of tlie wound can alone be made, and where the patient can remain 
at rest after bein^ subjected to tlie requirt'd treHtrnent. The 

I removal of any missiles or foreign bodies which may be readily h 
obvious ; the application of a piece of lint to the wound ; the H 
arrangement of any availabltj support for a broken Hnib; protec- H 
tion against dust, cold, or other objectionable circumstances likely H 
to occur in the transit ; if ** shock " exist, the administration of a V 
little winGj aromatic ammonia^ or other restorative^ in water — need 
httle time in their execution, and may prove of great service to 
the patient 

16. Iiiagiioiii»,^-On arrival at the hospital, the following are 
the points to be attended to l>y the surgeon : firstly^ examinktioa 
of the wound with a view to obtaining a correct knowletljpre of its 
nature and extent; secondly, removal of any foreign bodies which 
may have lodged; thirtlly, atijuBtment of lacerated structures; and ^B 
fourthly, the application of the primary dressings* ^M 

17. Ooe of the earHest rule^ for examining a gunshot wound is 
to place the patient as nearly aa can be ascertained^ in a position 
siunlar to that in which he was, in relation to the missile, at the 
time of being struck by it. In almost every instance the examina- 
tion will be lacihtated by attention to this precept. ^_ 

18. When only one opening has been made hy a ball, it is to fl 
bo presumed that it is lodged somewhere in the wound, and search W 
must be made for it accordingly. But even where two openings 
existj and evidence is afforded that these are the apertures of 
entrance and exit of one projectilCj examhiation should still be 
made to detect the presence of Ibreign bodies. Portions of cloth- 
ing, and other harder substances, are not unfrequently carried into 
a wound hy a ball; and^ though it itself may pass out, these may 
remain behind, either from being diverted from the straight line of 
the wound or from becoming caught and impacted in ihe fibrous 
tissue through which the ball hiis passed. The inspection of the ^M 
garments worn over the part wounded may often serve as a guide H 
in determining whether foreign bodies have entered or not, and, 
if so, their kind, 

19. Of all instrumentji for conducting an examination of a gtm- 
shot wound, the finger of the surgeon is the most appropriate. 
By its means the direction of the wound can be ascertained wilh 
least disturbance of the several structures through which it takes 
its course. The index linger naturally occurs as the most con- 
venient for this employment; but the opening tlirough the skin is 
Bometimes too contracted to admit its entrance, and in tJus case 
the suljstitution of the httle finger will usually answer all the pur* 
poses intended. When the finger fails to reach sulTicicntly far, 
owing to the dcptb of the wound, the examination is often facih- 
tated ijy pressing the .soil parts from an opposite direction towarda < 
the fmger-end. 

2tX it does not olleu bapvevv V\iGX W Sa Ti^^^aast^ Vft ^esSso* 
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the opei^ngs of wounds to remove balls, although a certain amount 
of constriction of the skin may be expected from the addition of 
the instrument employed in the extraction ; but if much resistance 
is offered to their passage out, it is better to divide the edges of 
the fascia and skin to the amount of enlargement required than to 
use force. In removing fragments of sheUs or detached pieces of 
bone, the fascia and skin have almost invariably to be divided to a 
considerable extent. 

21. Where the finger is not sufficiently long to reach the bottom 
of the wound, even when the soft parts have been approximated 
by pressure from an opposite direction, and when the lodgment 
of a projectile is suspected, a long silver probe, that admits of 
being bent by the hand if required, is the best substitute. Elastic 
bougies or catheters are apt to become curled among the soft parts, 
and do not convey to the sense of touch the same amount of 
information as metallic instruments do. The probe should be 
employed with great nicety and care, for it may inflict injury on 
vessels or other structures which have escaped from direct contact 
with the ball, but have returned, by their elasticity, to the situa- 
tions from which they had been pushed or drawn aside during its 
passage. The above directions for examining wounds apply more 
particularly to such as penetrate the extremities, or extend super- 
ficially in other parts of the body ; where a missile has entered 
any of the important cavities, search for it is not to be made, but 
the surgeon's attention is to be directed to matters of more vital 
importance to bo hereafter noticed. 

22. Treatment. — As soon as the presence of a ball or other 
foreign body is ascertained it should be removed. If it be lying 
within reach from the wound of entrance, it should be extracted 
through this opening by means of some of the various instruments 
devised for the purpose. Instruments of two blades, or scoops, 
with ordinary hinge action, dilate the track of the wound injuri- 
ously before the ball can be grasped by them. The way to the 
removal of a bullet may often be smoothed by judiciously clearing 
away the fibres, among which it is lodged, during the examination 
by the finger; and sometimes, by means of the finger in the 
wound, and external pressure of the surrounding parts, the projec- 
tile may be brought near to the aperture of entrance, so that its 
extraction is still further facilitated. Such foreign substances as 
pieces of cloth can usually be brought out by the finger alone, or 
by pressing them between the finger and a silver probe inserted for 
the purpose. Sometimes a long pair of dressing forceps, guided 
by the finger, is found necessary for effecting this object. Caution 
must be used in employing forceps, where the foreign substance is 
out of sight, and of such a quality that the soft tissues may be mis- 
taken for it. 

23. In instances where the foreign \>od^ \itvs not completely 
penetrated, but is found lying bene».l\i V)[ve ^\n %.-^n\>.^ ^^wol SJoa 
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wound of entrance, an incision must be made for its extraction. 
Before using the knife, the substance to be removed should be 
fixed in situ, by pressure on the surrounding parts. In the instance 
of a round ball, the incision should be carried beyond the length 
of its diameter ; an addition of half a diameter is usually sufficient 
to admit of the easy extraction of the ball. In removing conical 
balls, slugs, fragments of shells, stones, and other irregularly-shaped 
bodies, the surgeon cannot be too guarded in arranging that the 
fragment is drawn away with its long axis in line with the track 
of the wound. By proper care in this respect, much injury to 
adjoining structures may be avoided. 

24. If balls are impacted in bone, as happens in the spongy 
heads of bones, in bones of the pelvis, and occasionally, though 
rarely, in other parts of long bones, they should be removed. This 
can be eflfected by means of a steel elevator, of convenient size ; 
or, should this fail from the ball being too firmly impacted, a thin 
layer of the bone on one side of the ball may be gouged away, so 
that a better purchase may be obtained for the elevator, in effect- 
ing its removal. The fact is now fully established that, although 
in a few isolated cases balls remain lodged in bones without sensible 
inconvenience, in the majority the lodgment leads to such disease 
of the bony structure as often to entail troublesome abscesses, and 
in some instances eventually to necessitate amputation. 

25. Should there be reason for concluding that a ball or other 
foreign body has lodged, but after manual examination, and obser- 
vation as well by varied posture of the part of the body supposed 
to be implicated as by indications derived from the patient's sensa- 
tions, effects of pressure or injury to nerves, and all other circum- 
stances which may lead to information, should the site of the 
lodgment not be ascertained, the search should not be persevered 
in to the distress of the patient. Neither, although the site of 
lodgment be ascertained, if extensive incisions are required, or if 
there is danger of wounding important organs, should the attempts 
at extraction be continued. Either during the process of suppu- 
ration, by some accidental muscular contraction, or by gradual 
approach towards the surface, its escape may be eventually effected ; 
or, if of a favorable form, and if not in contact with nerve, bone, 
or other important organ^ it may become encysted, and remain 
without causing pain or mischief. 

26. Extensive experience has shown that not only is the risk 
of subsequent ill results greater in those cases where foreign bodies 
remain lodged than when they have been cut out, but also that 
the advantages of a second opening for the escape of the necessary 
sloughs and discharges greatly preponderate over the disadvan- 
tages connected with it, as regards the additional extent of injured 
surface. 

27. When a gunshot wound has been accompanied with much 
laceration and disturbance of the parts \xvNo\.\fe^Ycv^^^fc\K^^^'^^»» 
necessary^ after the removal o? «W ioxeX^ ^viXb^Vvwi^^ '^^^ ^ 



248 ON GUNSHOT WOUNDS. 

detected, to readjust and secure the disjointed structures as nearly 
as possible in their normal relations to each other. The simplest 
means — strips of adhesive plaster, light pledgets of moist lint, a 
linen roller, favorable position of the limb or part of the body 
wounded — should be adopted for this purpose. Pressure, weight, 
and warmth should be avoided as much as possible in these appli- 
cations, consistent with the end in view. It must not be forgotten, 
in thus bringing the parts toffether, that the purpose is not to 
obtain union by adhesion, which cannot be looked for, but simply 
to prevent avoidable irritation and malposition pf parts, during the 
subsequent stages of cure by granulation and cicatrization. 

28. In all gunshot wounds, much discomfort to the patient is 
prevented by carefully sponging away all blood and clot from the 
surface adjoining the wound, and by adopting measures to prevent 
its spreading again in consequence of oozing. This can be readily 
done with the aid of a little warm water, and arrangement when 
the wound is first dressed, but can only be accomplished with con- 
siderable inconvenience after the thin clots have become hard and 
firmly adherent to the skin. 

29. When the parts of a lacerated gunshot wound have been 
brought into apposition, as in simple penetrating wounds, the only 
dressing necessary is moistened lint. It should be kept moist 
either by the renewed application of water dropped upon it, or by 
preventing evaporation by covering it with oiled silk. The sensa- 
tions of the ptftient may be consulted in the selection of either of 
these, and climate and temperature will be often found to deter- 
mine the choice. Velpeau and other French surgeons have 
strongly recommended the use of linseed-meal poultices, above all 
wot linen applications. Charpie is still extensively employed in 
French military hospitals. M. Baudens and Dr. Stromeyer have 
strongly recommended the topical application of ice placed in 
bladders ; others, the continued irrigation of the wound with tepid 
water. When much local inflammation has set in, and when there 
is much constitutional fever even without unusual local irritation, 
the non-evaporating or warm applications will be found to be the 
most advantageous. 

30. When suppurative action has been fully established, the 
surgeon must be guided by the general rules applicable to all other 
such cases. Care must be taken to prevent the accumulation of 
pus, lest it burrow, and sinuses become established — not an unfre- 
quent result of want of sufficient caution in this regard. If much 
tumefaction of muscular tissues beneath fasciae occurs, or abscesses 
form in them, free incisions should be at once made for their 
relief. 

31. In wounds where the communication between the aper- 
tures of entrance and exit is tolerably direct, occasional syringing 
vith tepid water may be useful, by removing discharges and any 
bres of cloth which may be lying m ^^^ cowc^^ ci^ tVve wound. 
''eak astringent solutions are occjv&\owaX^^ exvv^\o^^^vcv^i\\K\va 
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way, with a view to improving the tone of the exhalants and 
exciting a more vigorous action in the process of granulation. 

32. The strictest attention to cleanliness and the complete 
removal of all foul dressings are essentially necessary, not merely 
for the comfort of the patient, but to prevent the accumulation of 
noxious effluvia, and also to obviate the access of flies to the 
wounds. Cloths dipped in weak solutions of creasote or disinfect- 
ing fluids, laid over the wound, are found necessary for this pur- 
pose when insects abound in great numbers. 

33. The constitutional treatment in an ordinary gunshot wound, 
uncomplicated with injury to bone or structures of first importance, 
should be very simple. The avoidance of all irregularity in habits 
tending to excite febrile symptoms or to aggravate local inflamma- 
tion, attention to the due performance of the excretory functions, 
and support of the general strength, are chiefly to be considered. 
Bleeding, with a view to prevent the access of inflammation in 
such cases, is now never practised, as formerly, by English sur- 
geons. The diet should be nutritious, but not stimulating. A 
pure firesh atmosphere is a very important ingredient in the means 
of recovery. K fi*om previous habits of the patient, or from cir- 
cumstances to which he is unavoidably exposed, the local inflam- 
mation has become aggravated — vindicated by pain, increased swell- 
ing, and redness about the wound — topical depletion by leeches or 
cupping, bleeding firom the arm, saline and antimonial medicines, 
and strict rest in the recumbent position, must be had recourse to, 
the extent being regulated by the circumstances of each case. 

34. When the inflammation has become diffused, the purulent 
secretion is not confined to the track of the wound, but is liable 
to extend among the areolar connexions of the muscles ; and if the 
cure be protracted, attention will be necessary to prevent the for- 
mation of sinuses. K stiflftiess or contractions result, attempts 
must be made to counteract them by passive motion and firiction, 
with appropriate liniments; if a tendency to oedema and debility 
remain in a limb after the wound is healed, the cold-water douche 
will be found to be one of the most efficient topical remedies. 

35. In French practice, the administration of a chalybeate 
tincture,* as a tonic, or diluted, as an injection, in wounds threat- 
ening to assume an unhealthy character, is very highly praised. It 
is stated that under the conjoined employment of tins remedy 
internally and externally, in wounds of a pallid, unhealthy aspect, 
accompanied by nervous irritability and symptoms of approaching 
pyemia, the granulations have resumed a red and healthy appear- 
ance, and the general state of health become rapidly favorable. 

♦ Perchlorure de fer, thirty drops, two or three times daily as a tonic, and dUuted 
vith six puts of water as an injection. 
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oiTNSHaT urauNDs IN spicciAL n^GioBis av Tins 

CrttuMliot WoundH of t!ie Head.^Iryuries of this class, the 

moat slight in appearance at ttieir onset, not unfrequently prove 
most ^rave aa they proceed^ from encephalitis and its consequences, 
or from plugging of the sinuses by coa^ula, feading to coma, para- 
lysis, or pyemia. Mr* Guthrie has laid down m a rale, that injuries 
of the head, of apparently^ equal extent, are more dangerous on 
the forehead than on the aide or middle portion, and still mure &o 
than those on the back part; and that a fracture of the vertex is 
induitely less important than one at tho haso of the cranium. 
IVhen the injuries are caused hj rifle balla^ however, these consi- 
deiationn are rarely of much avail. 

Wounds or the Scalp axt> PERicaANiiTM. — ^These wounds are 
usually jn(licl>t.'d by projectiles which are brought into contact at a 
Vi^ry acute angle, so timt little direct injury to the brain or its 
membranes is inHicted, and the surgeon's utienlion need only he 
direetcd to the .same considerations as must occur in any contused 
wounds of the scalp from other causes than gunshot. But even in 
these accidents, though appearinf^ to be simple flesh wounds, 
serious cerebral concussion and other lesions are ocxiasionally met 
with. 

Trmtment — The treatment of an ordinary gunshot wound of 
the scalp should he very simple. Clean.sin^ the surface of the 
w^ound, removing the hair fi-ora its neighborhood for the easier 
ftppUcation of dressings, lint moistened with clean water, very spare 
diet, and careful regulation of the excretions, are the only require- 
inonts in most cases. The patient must bo closely walxslied, so 
that measures may be taken to counteract inflammatory symptoms 
in their earliest stages. Even after one of these wounds has 
healed, and the patient to all appearance has quite recovered, it is 
necessary to enjoin continued abstinence from excesses of all kinds. 

Wounds co-mplicateo with Fracture, but without Depression 
ON TrtE Cerebrum. — In these injuries there may be a simple fur- 
rowing of the outer table, without injury to the inner ; or there 
may he fissure extending to a greater or less degree of length, or 
radifiting in several Hnes; or both tables maybe comminuted in 
the direction the hall has traverned in such small portions that they 
lie loosely on the dura mater without much alteration in the gene- 
ral outline of the cranial curve. The chief and only means, in 
muny cases, of concluding that no depression upon the cerebrum 
has taken place is the absence of the usual symptoms of compres- 
sion ; such injuries are very likely to be followed by inflammation, 
and not improbably abscess, between the internal table and dura 
mater; and further, as a consequence of the vascular supply being 
stoppofJ, mid perhaps also partly from the effects of the origifial 
mtusion by necrosm of the inner tabic, itsaelt 
PJsmired Iractarea, when the fissure exlBTods toovi^ ^"a ^\3Hw^ 
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nsually result from injuries by shell The passage of a ball may 
fracture and very slightly depress a portion of the outer tabic of 
the cranium, and then the line of fracture will v(jry closely simu- 
late fissured fracture extending through both tables, and the dia- 
gnosis between them be excessively doubtful. Fissures often 
extend to long distances. They may occur at a part remote from 
the spot directly injured. 

The cases where comminution has resulted from the track of a 
ball across the skuU generally present less unfavorable results than 
those where a single fissured fracture, extending through both 
tables, exists ; the small, loose fragments can be removed. 

Wounds complicated with Fkactuke axd Depression on tiik 
Cerebrum. — Such wounds are most serious, and the prognosis must 
be very unfavorable. They must not be judged of by comparison 
with cases of fracture with depression caused by such injuries as 
are usually met with in civil practice. The severe concussion of 
the Whole osseous sphere by tne stroke of the projectile, the bruis- 
ing and injury to the bony texture immediately surrounding the 
spot against which it has directly impinged, as well as the contu- 
sion m the external soft parts, so that the wound cannot close by 
the adhesive process, constitute very important differences bcstween 
gunshot injuries on the one side, and others caused by instruments 
impelled solely by muscular force on the other. So, also, the 
injury to the brain withit, and its investments, is proportion ably 
greater in such injuries from gunshot. 

With Penetration of the Cerebrum. — It is obvious that, where 
a projectile has power not only to fracture, but also to penetrate 
the tranium, it will rarely be arrested in its progress near the 
wound of entrance. Either splinters of bone, or the ball, or a por- 
tion of it. will be carried through the membranes into the cerebral 
mass. Sometimes a ball, if not making its exit by a second open- 
ing in the cranium, will lodge at the pomt of the cerebral substance 
opposite to that or its place of entrance ; but the course a projectile 
may follow within the cranium is very uncertain. 

Treatment. — Modem surgeons generally have made use of the 
trephine only when there was reason for concluding that depressed 
bone was leading to permanent interruption of cerebral function, or 
that an abscess had formed within reach, and was capable of eva- 
cuation. Preventive trephining has been proved to be useless, as 
well as dangerous, and is no longer an admissible operation. The 
tendency of the most recent experience has been to limit the prac- 
tice of trephining to the narrowest sphere. 

Where irregular edges, points, or pieces of bone are forced down 
and penetrate — not merely press upon — the cerebral substance, or 
where abscess manifestly exists in any known site, or a foreign 
substance has lodged near the surface, and relief cannot be afforded 
by the wound, trephining may be resorted to for the purpose ; but 
the application of the operation, even in these cases^ will be xe^^ 
much limited if certainly o£ dv«t^o«\& \ife Vos^Xfc^ >q:s^<^'^. ^:^ ^ 
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other cases, it seems now generaUj admitted that much harm will 
be avoided, and benefit more probably effected, by employing 
long^ontinued constitutional treatment. 

Gunsliot IVoiinds of tlie Spine. — Gunshot wounds of the 
spine are closely associated with similar injuries of the head. In 
both classes corresponding considerations must be entertained by 
the surgeon in reference to the importiant nerve-structures, witn 
their membranes, which are likely to be involved in the injury to 
their osseous envelope ; in both, the effects of concussion, com- 
pression, laceration of substance, or subsequent inflammatory 
action, chiefly attract attention. 

Treatment — In injuries of the vertebral column and spinal cord 
occurring in mihtary practice, the mischief is usually so compli- 
cated and extensive, ' and the medulla itself so bruised, that the 
cases must be very rare indeed in which the* operation or trephin- 
ing, if justifiable in any case, can offer the slightest prospect of 
benefit. 

Gunsbot IVoands of tbe Face. — Wounds of the fa<% from 
musket-shot, grape, and small fragments of shell are usually more 
distressing from the deformity they occasion than dangerous to 
life; the vascularity of this region leads to danger both of primary 
and especially- secondary hsemorrhage-^ circumstance wnich, in 
all deep wounds of this region, must be looked for as a not impro- 
bable complication. The other complications of these gunshot 
wounds are lesions of the organs of special sense, injury to the 
base of the skull, paralysis from injury to nerves, wounds of glands, 
their ducts, and of the lachrymal apparatus. 

Treatment, — In the treatment of gunshot wounds of the face 
where the bones are splintered and torn, the surgeon should always 
retain and replace as many of the broken portions as possible. It 
is often surprising how small connexions with neighborinff soft 
parts will suf&ce to maintain vitality and lead to restored union in 
this region. 

Gniisliot UTonnds of tbo Cbest. — Gunshot wounds of the 
chest may conveniently be divided into two classes, viz. non-pene^ 
trdUng and penetrating, Non-penetratino wounds become sub- 
divided into simple contused wounds of the soft parietes ; contused 
and lacerated wounds: the same accompanied with injury to bones 
or cartilage ; and, lastlv, those complicated with lesion of some of 
the contents of the cnest, the pleura remaining unopened, or, if 
opened, without a superficial wound. Penetrating wounds may 
exist without wound, or with wounds of one or more of the vis- 
cera of this cavity. Among the more serious complications with 
which the latter may be accompanied is the lodgment of the pro- 
ftile or other foreign bodies, as of fragments of bone, within the 
^t As wounds of the heart and greeAi '^eBafe\% w^ ^^ma-eX.Ssc^^ 
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riably at once futal^ and as tljc organs of rcBpiratiou occupy the^^ 
greater part of the cavity of tliia region, it is in reference to the 
latter that the treatment of ehcftt wounds is chiefly concerned. 

NoN-FENETnATtsG WouNDs, — In the simpler wounds^ in which 
the eoft parietes only are involve<i^ the healing process is often 
prolonged by the natural movements of the ribs to which the 
-wounded structures are attached, especially when tlie ball has 
taken a circuitous course beneath the skin, and the surgeon must 
be on his guard to watch for pleuritis arising as an occasional con- 
sequence of these injuries. 

When the force has been gr^at, aa when fragments of shell or 
ride-balls strike at full speed against a man's breast-plaie, not only 
may troublesome supernciid abscesses and sinuses follow, but the 
lungs may have been compressed and ecchymo&ed at the time of^H 
the injury, and htemoptysis be one of the symptoms presented. ^H 

IWhen tiio projectile has been of large si^e, although no opening 
of the parietes or fracture exists, death sometimes ensues by suiib- 
cation as the direct result of pulmonary engorgement. The dan- 
ger of pleuritis or pneumonia will be greater when the injury has 
been so severe aa to cause division of bone or cartilage^ and the 
subsequent suppuration and process of exfoliation will not unfre- 
quently prove very tedious and troublesome. Althougli the pleura 
has not been opened, the lung may be lacerated either by the fore 
of contusion or by tho edges of the fractured ribs, which may aftei 
wards return to their normal relative positions, so as to leave m 
iudication daring life of the means by which the lung had beea^ 
wounded, Such an injury would be rendered much more probable 
by the existence of old adhesions, connecting tho ptihnonary and 
costal pleurae opposite to the sit« of injury. 

Notwithstanding a projectile has not penetrated the parietes of 
the chestj a pleural cavity maybe opened, as in injuries from other 
causes, and the lung wounded by the sharp edges of fractured ribs. 
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This will be indicated by emphysema, pneumothorax, hfcmoptysiSi 
probably signs of internal hemorrhage, and inflammation. Sm ' 
wounds wiU generally he the result of injuries from fragments 
shell. 

Penetrating Wouxds. — These wounds, especially when the lung 
is perforated or the projectile lodges^ are necessarily exceedingly 
dangerous. Fatal consequences are to be feared, either from hie- 
Tnorrhage, leading to exhaustion or suifocntion ; from inflammatioi 
of the pohnonary structure or pleurae; from irritative fever accouiv 
panying profuse discharges; or from duid accumulations in one or 
botti of the pleural sacs. 

Wlicn the chest has been opened by a projectile, the folio wioj^ 
signs may be exitected in addition to the external physical ovi? 
deuces of the injury : a certain amount of constitutional shock 
collapse from loss of blood ; and, if the lung be wounded^ eflFusioi 
into the pleura! cavity, hiemoptysis^ dyspnoja^ and D.a e.iw*iiA\\g\is 
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Tho shock of penetrating wounds of the chest, apart from the 
collapse consequent oil luemorrhagc, is not generally so great as 
happens in extensive injuries to the extremities or in penetrating 
wounds of the abdomen. 

When loss of blood occurs without the lung being wounded, the 
hflemorrhage is probably proceeding from a wound of one of the 
intercostal arteries, which has been torn by the sharp ends of frac- 
tured bone. 

When blood is effused in any large quantity into the pleural sac 
— as indicated by the exsanguine appearance of the patient, 
increasing dyspnoDa, occasional haemoptysis, and the stethoscopic 
signs on auscultation — the inference is, that the lung has been 
opened, and that it is from its structure the blood is flowing. 

Hecmoptysis indicates injury to the lung, but does not give 
assurance that this organ has been penetrated. Dyspnoea is a fre- 
quent accompaniment of wounds penetrating the lung, but not a 
constant sjrmptom before inflammatory action has set in. When 
dyspnoea is great in the early period, it will often be found to 
depend upon the injuries to the parietes, and on the pain caused on 
taking a full inspiration. If air and frothy mucus with blood 
escape by the wound, there can be no doubt of the nature of the 
injury. Emphysema is not common in penetrating gunshot wounds, 
but occasionally happens. 

Treatment, — The object of the surgeon's care must be in the first 
place to arrest hasmorrhage ; afterwards, to remove pieces or jagged 
projections of bone, or any other sources of local irritation. AJ- 
though tho shock may happen to bo considerable, attempts to rally 
the patient, if any be made, should be conducted very cautiously ; 
the prolongation of the depressed condition may be valuable in 
enabling the injured structures to assume the necessary state for 
preventing haemorrhage. Ilyemorrhage from vessels belonging to 
the costal parietes should be arrested by ligature, as in other parts, 
if the source from which it proceeds can be ascertained, and if the 
flow of blood be so free as not to be controlled by the ordinary 
styptics. Haemorrhage from the lung itself must be treated on the 
general principles adopted in all such cases ; the application of cold 
to tho chest, perfect quiet, the administration of opium, and, if the 
patient be sufficiently strong, bleeding from a large opening until 
syncope supervenes. When blood has accumulated in any large 
quantity, and the patient is much oppressed, the wound should be 
. enlarged, if necessary, so as, with the assistance of proper position, 
to facilitate its escape. If the effused blood, from the situation or 
the wound, cannot be thus evacuated, and the patient be in danger 
of suffocation, then the performance of paracentesis must be 
resorted to. 

The extensive bleedings formerly recommended in all penetrat- 
'"^ gunshot wounds of the chest are now practised with much 

^ter limitations — indeed, should never be employed simply with 

ew to prevent inischief from arising. 'Veiieftee\i\oiv <i%x\;\^^ \ft 
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a great extent does harm by lessening the restorative powers of the 
frame. 

To remove splinters of bone, and readjust indented portions of 
the ribs, the finger should be introduced into the wound, and care 
taken that in doing so no pieces of cloth or fragments be separated 
and projected into the pleural sac. Notice must at the same time 
be taken of any bleeding vessel requiring to be secured. A pledget 
of lint should be laid over the wound, and a broad bandage placed 
round the chest, just tight enough to support the ribs and in some 
degree to restrain their movements, but with an opening over each 
wound large enough to permit the ready access of the surgeon to it 
if necessary. If the patient's comfort admits of it, he should be laid 
with the wound downwards, with a view to prevent accumulation 
of fluid in the pleura ; and if there be two openings, as will be 
most frequently the case in rifle-ball wounds, one wound should be 
thus placed, and the upper one kept covered. In gunshot wounds, 
closure of the parietes by adhesion is of course not to be looked for. 

If the presence of a ball within the cavity be ascertained, eflforts 
should be made for its removal. But any attempt to determine 
where- the ball has lodged should be made very cautiously, as more 
harm may result from the interference than from the lodgment 
of the foreign body. 

Wounds of the Heart seldom come to the military surgeon's 
notice, as they ordinarily prove fatal on the battle-field. 

Gunsbot IVoands of tlie Neck. — G-unshot wounds of this re- 
gion do not appear to be so fatal as might be anticipated from the 
large vessels and important canals leading to the thorax and abdo- 
men, which at first sight appear to be so exposed and unprotected. 
Where the large vessels happen to be divided, death must follow 
almost immediately. 

Superficial wounds of the neck offer no peculiarities. The 
larynx and trachea being the organs most prominent, and most 
frequently injured, are those which chiefly attract the surgeon's 
notice in warfare. 

The liability to concussion of the cervical portion of the verte- 
bral column, and to injury of the deep cervical and other nerves, 
must not be overlooked. Wounds of the neck are often accom- 
panied by more or less loss of power in one of the upper extremi- 
ties ; and more extensive paralysis occasionally succeeds, although 
there was no primary evidence of the spine being implicated in 
the injury. 

Gunsliot Wounds of the Abdomen. — Gunshot wounds of the 
abdomen are divided into non-penetrating and penetrating. 

Non-penetrating Wounds. — If, although the viscera have been 
contused, the injury does not amount to being mortal, the patient 
should be subjected to perfect quiet, extreme abstinence^ and^oulx 
when inflammation arises, lo lYv^ Tv^^^^%«t^ \.\%^Xss\^^s^'sssi'>^»»^'5i^-- 
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trol. If the parietes have been much contused, abscess or slough- 
ing may be expected ; and a tendency to visceral protrusion must 
be afterwards guarded against 

When portions of the pelvic parietes are fractured by heavy 
projectiles, very protracted abscesses generally arise, connected 
with necrosed bone. 

Penetrating Wounds. — A penetrating wound of the abdomen, 
whether viscera be wounded or not, is usually attended with a 
great amount of "shock." The prognosis will be extremely 
unfavorable, if there is reason to fear the projectile has lodged in 
the cavity of the peritoneum ; and in all cases the danger will be 
very great from inflammation of this serous investment. The liabi- 
lity to accumulation of blood in the cavity, from some vessel of the 
abdominal wall being involved in the wound, must not be forgotten. 

When, in addition to the cavity being opened, viscera are pene- 
trated, and death does not directly ensue from rupture of some of 
the larger arteries, the shock is not only very severe, but the col- 
lapse attending it is seldom recovered from up to the time of the 
fatal termination - of the case. This is sometimes the only symp- 
tom which will enable the surgeon to diagnose that viscera are 
perforated. The mind remains clear ; but the prostration, oppres- 
sive anxiety, and restlessness are intense ; and, as peritonitis super- 
venes, pain, dyspnoea, diffused tenderness, irritability of the sto- 
mach, distension, and the other signs of this inflammation are 
superadded. 

In ordinary wounds from musket-shot, scarcely any matter will 
escape from the opening of the parietes, the margin of which 
becomes quickly tumefied ; but if any escape, it will probably 
indicate what viscus has been wounded. If the stomach has been 
penetrated, there will probably be vomiting of blood from the first 
If the 8][>leen or liver be wounded, death from haemorrhage is likely 
to follow quickly. If the small intestines have been perforated, 
and death follows soon aft«r from peritonitis, the bowels usually 
remain unmoved, so that no evidence is offered of the nature of 
the wound from evacuations; but in any case of penetrating 
wound of the abdomen, when the opportunity is offered, steps 
should be taken — a matter not unlikely to be omitted under the 
circumstances of camp hospitals full ot patients — to isolate and ex- 
amine all evacuations which may follow. If the kidneys or blad- 
der are penetrated, the escape of urine into the abdomen is almost 
a certain cause of fatal result. The latter viscus may, however, be 
penetrated without the peritoneal cavity being opened ; and the 
wonnd is then by no means of a fatal character. Musket-balls 
sometimes lodge in the bladder ; in all such cases it is probable that 
the bladder has been penetrated at some part uncovered by peri- 
toneum, so that the cavity of the abdomen has not been opened ; 

if otherwise, the foreign body has found its way in by ulcera- 

, after adhesions had been establialaed, and lb.\is circumscribed 

openings of communication. 
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When the abdominal parietes have been opened by shell or 
passage of large shot, protrusion of omentum and intestines will 
probably be one of the results; this does not always happen. 
Sometimes a wound caused by a large projectile, which was at 
first not penetrating, will indirectly become so, from the severe 
contusion and consequent sloughing to such an extent as to denude 
the viscera. Curious instances are recorded in which balls have 
passed directly through the abdomen without perforating any 
important viscus, as proved by examination after death. 

Gunshot wounds of the colon, especially of the sigmoid flexure, 
appear to be less &tal, probably from structural causes, as well as 
circumstances of position, than wounds of the small intestine. 

Wounds of the Diaphragm. — Musket-balls occasionally pass 
through the diaphragm; and Mr. Guthrie has remarked that these 
wounds, in instances where the patients survive, only become 
closed under rare and particular circumstances. Hence the danger 
of portions of some of the viscera of the abdomen, as the stomach 
or colon, passing into the chest, and thus forming diaphragmatic 
hernias, and of these, eventually, from some cause becoming stran- 
r gulated. 

DreatmeTit, — In the general treatment of penetrating wounds of 
the abdomen by gunshot, the surgeon can do Uttle more than to 
soothe and relieve the patient by the administration of opiates, 
and to treat symptoms of inflammation when they arise on the 
same principles as in all other cases. The usual directions to 
attempt agglutination of the opposite portions of peritoneum by 
favorable posture cannot generally be carried out, the attempts 
being defeated by the restlessness of the patient. The collapse 
which attends such injuries may be useful in checking haemor- 
rhage; and the exhibition of stimulants is further contra-indicated 
by the risk of exciting too much reaction, should the wound not 
prove directly fatal If the wound be caused by grape-shot, or a 
piece of shell, and intestine protrudes, it must be returned ; if the 
intestine be wounded, sutures are inapplicable, as in an incised 
wound, without previously removing tne contused edges. When 
the bladder is penetrated, care must be taken to provide for the 
removal of the urine, eitner by an elastic catheter, or, if this can- 
no\ be retained, by perineal incision. 

Gniisliot UTonnds of tbe Perineum and Genito-Urtnair 
Or^tLum, — From the position of these parts of the body, uncompli- 
cated gunshot wounds of them are comparatively rare. Perineal 
wounds are not unfrequently caused by shells bursting and pro- 
jecting fragments upwards; but they are generally mixed with 
lesions of viscera of the pelvis, or fracture of its structure, or ii\ju- 
ries about the upper parts of tne thighs or buttocks. 
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Gunshot wounds of the extremitioa divide themselTes into Beth 
wounds and contusions^ and those complicated with fracture of 
one or more bonea. Flesh wounds may bo simple, and these offer 
fewpeouhaiitiea, whatever their site: or they may bo accompanied 
with lesion to nerves or blood- veaflels, or both, and these uau&lly 
increaae in gravity in proportion as they approach the trunk. 

tapper Kxtremlty. — Fractures of the bones of the ann are yery 
much less dangerous than like injuries in the corresponding bones 
of the lower extremity. Unless extremely injured by a massive 
projectile, or longitudinal comminution exist to a great extent, 
especially if also involving a joint, or the state of the patient*8 
health be very unfavorablej attc^mpts should always be made to 
prewervo the upper extremity ader a gtnisliot wound 

In these injuries, where the bone is much splintered, the detached 
portions and any fragraenta which are only retained by very par- 
tial periosteal connexions, should be removed ; projecting spicula 
sawn or cut off;* the wound being extended at the most depen- 
dent opening where two exist, or fresh incisions being made for 
this purpose, if necessary ; light water-dressing applied j the limb 
properly supported; and the case proceeded with as in cases of 
compound fracture from other causes. The same general mles also 
apply in preserving as much of the hand as posHiblo, in gunshot 
injuries. If the shoulder or elbow joint be muck injured, but the 
principal vessels have escaped, the articulating surfaces and broken 
portions should be excised. 

The results of excision practised in the shoulder and elbow jointa, 
especially the former, after gunshot wounds, have been exceedingly 
satisfactory. These operations present no peculiarities in the mode 
of performance or their alter treatment, as compared with similar 
resections in civil practice. 

♦ Dnpuytroij nunlo ti divbioti of the splintorB of ^no Vrokon hy imnsbot Into (hroa 
olfUM«a, vtx. pHmtir>' AC^Ui^^tro^ thoso dii«ct!y and compkU-ly eu^iartiti'd by. Iha furcfl 
of tho prqjeeUle; fle»)iidnry iaqiioftm^ thoM retntntnp partial eounextonfl by itorioB- 
to«], muewalaTf ar oUicr utUiclifinbnU, but Aft^rwpirda Itimwu ofT iJiiriniDr the Biippiimtlve 
pti«eu ; and tt*rtSjii*y Mfquefitro, or necroncd iwrtloiis, produced by the etiftvct*! q( tiio #jn- 
tattoa md pmkmjEcd intminnxutory tUTtton In partn otdjolnlnK tha tefii*>( tracturti. In 
ftooorduioo M'Uh thiB armnpfi'Uin^iit, tlift Tc^mnvRl by tho Aurfyroon of tby |)rliiiary ftDrt 
t<(>conditry ^pllntcTA bus ln^i^ti n^ir&nk'd n« almply nniiclpjillnfif nature In her wurk^ but 
Fir, Esnmrcn bUUin^ oa tunc* ruRult of tho i?xpcr!onc^> of iho HnrKoons of tlic Wloswick- 
lloUtoJn nrwy^ that. In the njiajoHly of ecnnrniniittMl frin:'tarL''9» tb« rctrHivml of aptitittirs 
rcUIttim; Atiy cainH^xion with perto^tcoiu la utinucuKtiary and oncn InJuiiouA, u la idid 
tbo pructlCD of luiwiDg otf Ibe broken eiiilft of thu Imna projocillng from the oomiDl' 
ntited |MitL By |>n>pur trt'atrnont pind under favorable cJrcnitititaiiPi<», h^ niscrtR, Buch 
HpUntora become Imimetvd 1l cidlu^ arnl In time utilto witli Iho gther fmietiicntA uflbo 
bone, wid tn ihl« iiianntira uiir^j is conipk'led wlthotit o[>oraUve lntcnTtrt'inco. It la a 
tiimttiir, huwi-vor, *iif frMijucut obiuvrvatloEi Ihat HiithHiTu whkdi Imve LljuR bocotne 
linpai UmI tu milua load to mhi^hlt'^f In varloim wayft» or fli-e fttibKcqueiitly dlncbiirK^d n6 
if ttwy yyvr0 m nmny fortiK^a iKjdJeB, whllt^ tbtj removal of the Jatiiarvd end* of tli4 
tixikvn honen iUH'nm Ui bn u vaJriftblo nipwis of prevenUng Jrritatiuo, wid thus vf toYOf- 
»" anhtn betwotm tiumi ; thu Kngllidh AUr{c<}OSiiK tbttiTdCtrtft. %«itAi«.UY ivurauo Ihw prao- 
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liowcr fixtremfty.- — ^Gansliot wounds of the lower extremitj 
vary much more greatly in the gravity of their results, as well as 
ia the treatment to lie adopted, according to the part of the limb 
injured, than happens in those of the upper extremity. As a 
general rule, ordinary fractures helow the knee, from riflo balls, 
should never caosp primary amputation ; while, excepting in cer- 
tain special cases, in fractures above the knee, from rifle balls, 
amputation is held by most mihtary surgeons to be a necessary 
measure. The special cases are gunshot fractures of the upper 
tliirti of the femur, especially where the hip-joint is implicated ; for 
in these the danger attending amputation itself is so great that 
the qaeslion is still open, whether the safety of the patient is best 
consulted by excision of the injured portion of the femur, hj 
simple removal of detached fragments and trusting to natural efforts 
for union, or by resorting to amputation. Tlie decision of the 
surgeon must generally rest upon the extent of, injury to the sur- 
rounding structures, the condition of the patient, and other circum- 
stances of each particular case. If the femoral artery and vein 
have been lacerated, any attempt to preserve the hmb will cer- 
tainly prove fatal 

M, Legouest, in a recent esaay in the Memoirs of the Societi/ of 
JSurgery^ at Paris, maintains that amputation at the hip-joint should 
be reserved for cases of fracture with injury to the great vessels, 
and that where the vessels have escaped, resection should invariably 
be performed He also inculcates, as a general principlej not to 
pe^rform immediate primari/ amputation at the hip-jomt in any 
case ; but, even in the severest forms of injuryj to postpone the 
operation as long as possible.* 

With regard to gunshot fractures in the middle and lower third 
of the femur, the experience of the French and EngUsh armies in 
the Crimea has tended to confirm the doctrine of the older mihtary 
surgeons, that many lives are lost which might be otherwise pre- 
served, by trying to save hmbs; and that, of the limba preserved, 
many are httle better than incumbrances to their possessors. In 
the late Itahan battles, the practice of trying to save lower extremi- 
ties, after comminuted fractures in these situations of the thighj 
appears to have been abandoned. 

In fractures of the leg, where neither the knee nor ankle joints 
are impUcattHl, the results of conservative attempts have been 
more favorable. When the fracture is comminuted, and implicates 
the knee or ankle joint, opening the capsule, amputation is neces- 
sary. The knee-joirit was once excised in the Crimea^ but the 
patient died ; as was the case in the only other instance where 

* A oommltUo was appointed bj the Sargical Boclety of Parin to oxunlne sod 
report ttpon tlilt essaj at Dr. Ixgoac'st on Coxo-feiBonil DJMirticulatloii llir OiUAlMit 
Woundji. Baron hajrrey ireur np the rio|>ort, wLfcb wlH b* fociji4 In the Atb vol, of tb4l 
hl6vaoiTm du Im B4>c1dti6 <l«i Chtrurgle, 1 sbOi ItcouflrmB the prliioi|»1e laid (k)Wfi by Dr. 
tiC't^onvst, ex^pUag only tbose oa4«a of ftaoture where the mutllaUoo of the limb 
frora a heavy profectlle has boea «o great oa to partly B«parate it from the pel via, au4 
tboae In whiob tJieri ^ui been BtomltaiiKiQtvift V«*\wi «tMi.*s tKtft^'^««3s:k'wA.VtfB«». 
'^arthe pelvis, with ezteaitTe lnwisfl^ou ot \:fe* t««TOis«!Ai3s%^i«i»*, ^ 
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this operation is known to have been performed for fifuushot injurjr ^ 
in the Sleswiek-Hoktein campiugn. Iii the treutment of fractures 
of the leg, where it has been determined to seek union ,, the same 
remarks apply as to fractures in tlie upper extremity. In wounda 
of the foot it ia especially necessary to remove as early as possible 
all the comminuted fragments of the bones injuredj or tedious 
abscesses and mueh pain and constitutional Irritation are Ukely to 
ensue. 



The greater success of primary amputation appears to be attribu* 
table to thti facts^ that a contused and mangled limb ia a constant 
source of accumulating irritation ; that the exciting circumstanceft 
connected with battle lead a man to bear with courage at an early 
stage what subsequent suffering and anxiety may render him leaa 
wdiing to submit to; that a soldier, when lirst wounded, it^ most 
probably in stronger heakh than ho will be after hoBpital restraint 
and confinement ; that though the amputation is a violence, it is 
one the patient is likely to submit to with re&ignationj knowing 
that it is performed to remove parts which, if unremoved, will 
destroy life ; and lastly, because the operation takes away a source 
of dread which must iveigh down the aulferor so long as it is 
impending. 

In respect to the particular time at which primary amputation 
is to be performed, the general practice of the present day is, when 
the operation is inevitable, to perform it as soon as it can be done ; 
provided the more intense effuct^ of '* shock,'^ where it has super- 
vened on the injury, have passed off j and this practice generally 
ticcords with the feelings of soldiers, who not unfrequently press ™ 
the surgeon for an early turn iii being relieved from the suffering ■ 
resulting from a shattered limb* In the cases wdiere primary arnpu- ' 
tation is to be performed, a further reason given by Dr, Scrive for 
the operation being done on the same day that the wound is 
received is, that chloroform acta then so much more benign an tly 
and readily ; w^hile, on the following day, or day after, traumatic 
excitement becomes very energetic^ and considerable resistance ia 
offered to its influence by wounded men, and longer time and a 
much larger dose of the chloroform are required to produce the 
state of anesthesia. If only a moderate amount of *' shock " exist, 
this does not appear to be a suiHcient reason for delaying amputa- 
tion ; for a moderate exhibition of stimulus and a few consolatory 
words will oflen remove this, and. even though some faintness^ 
pallor, and depression remain, no ill consequences ensue. In the 
Crimea, primary amputations were repeatedly performed where 
"hock b&d not wholly disappeared, and no harm resulted from the 

introduction of chloroform, by its \ieg&\A^e o^t^MoTi qH 
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preventing pain or alarm, and by its positive action as a stimulus, 
has done much to remove many of the objections which were 
urged by John Hunter against early amputations after gunshot 
wounds. If collapse be intense, more than is accounted for by the 
wound to the extremity, suspicion will be excited that some 
internal injury has been also inflicted, and delay will be necessary 
for further observation of the patient. 



SKCONDARY HJEJXIORRIIAGE. 

Army surgeons meet in practice with secondary more frequently 
than primary haemorrhage in gunshot* wounds. It may arise in 
several ways. Sometimes it results from the coagulum being forced 
out of an artery in which haemorrhage had previously been spon- 
taneously averted by the ordinary natural process, this accident 
being consequent upon muscular exertion or increased impulse of 
the circulating system from any cause. This occurrence in the 
bottom of a deep wouiid will be often found to be a very trouble- 
some complication. Sometimes an artery which did not appear to 
be injured in the first instance ulcerates or sloughs ; or, without 
direct injury, a vessel may become involved in unhealthy deterior- 
ation of the wound, and give way»; or, in a granulating wound, 
general capillary haemorrhage may be excited by stimulus of any 
kind, such as venereal excitement or excess in drinking ; or the 
coats of the vessel may ulcerate under pressure from a detached 
fragment of bone or from some foreign body ; or the artery may 
be accidentally penetrated by the end of a sharp spiculum. Second- 
ary haemorrhage has been said to arise from increased arterial 
action, from the first to the fifth day ; from sloughing, the effects 
of contusion, from the fifth to the tenth ; from ulceration, to any 
more distant date. M. Baudens has remarked that he has observed 
secondary haemorrhage to be most frequent about the sixth day 
after the wound. 



THE END. 
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Abdominal aorta, ligature o( see Artery. 

Actual cautery, 32. 

Acupressure, 32. 

Acupunctures, 37. 

Adhesive plaster, 14 

Amputating instruments, 98. 

Amputation arrangements, 99. 

<* see Malleoli 

" in continuity, circular method, 92. 

»* " oval method, 95. 

" in contiguity, rules for, 96. 

" double flap, 93. 

" see Metatarsal bones. 

** rectangular flap, 93. 

** single flap, 94. 

" operative procedure in, 100. 

" see Arm. 

" see Fingers. 

** see Forearm. 

" see Metacarpal bones. 

" see Leg. 

" see Thigh. 

" see Toes. 

" see Upper extremities 

" see Lower extremities. 
Anaesthetics, 40. 

" chloroform, 42. 

** mode of administering, 40, 43. 

" sulphuric ether, 40. 

" resuscitation, 46. 
Ankle-joint, disarticulation o^ 142. 

" " Syme*8 method, 142. . 

" " Handyside's method, 143. 

" " Mackenzie's method, 143. 

** " Roux's method; 144. 

" " Baudens' method, 145. 

" ^ " Pirogoff's method, 145. 

" " Croft's method, 146. 

" " Pierrie ft Watson's method, 147. 

" " Bontecou's method, 147. 

Anterior thyroid artery, ligature o^ see Artery. 
Arm, amputation ofj circular melYvcA, \^\. 
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Arm, amputation o^ double flap, 121. 

** " oval method, 122. 

** " rectangular flap, 122. 

" " single flap, 121. 

Arteries, ligature of, 31, 50. • 

** " arrangements for, 60. 

" " instruments used in, 67, 

" " mode of proceeding in, 51. 

" of the upper extremities, 63. 

" torsion of, 30. 

" wounds of, 46. 

" " contused, 46. 

" " incised, 46. 

" " lacerated, 46. 

" " punctured, 46. 

" " treatment o^ 46. 
Arteriotomy, 34. 
Arterj, abdominal aorta; ligature o^ 85. 

" anterior thyroid, ligature of, in its lower third, 75. 

" *♦ •* in its middle third, 76. 

" " " in its upper third, 76. 

" axillary, 59. 

" " ligature of, below pcictoralis minor, 69. 

" " " below clavicle, 60. 

" " " Chamberlaine's method, 61. 

" brachial, 67. 

" " ligature of, at elbow, 57. 

" •* " in middle of arm, 58. 

" " " at the upper third, 69. 

" common carotid, ligature of, at base of neck, 68. 

" " " b61ow the omo-hyoid, 69. 

** " " above the omo-hyoid, 70. 

** common iliac, ligature of, 84. 

" clamp, Steams', 28. 

" dorsalis pedis, ligature of, 74. 

" dorsalis penis, ligature of, 88. 

" external carotid, ligature o^ below digastric, 71. 

" " ** above digastric, 71. 

" " iliac, ligature of; 83. 

" epigastric, ligature of, 84 

" facial, ligature of, 72. 

" femoral, ligature o^ at its inferior part, 80. 

" ** " at its middle portion, 81. 

" " ** at its upper portion, 81. 

•* ** " beneath Poup^'s ligament, 82. 

" forceps, 31. 

" gluteal, ligature o^ 86. 

" internal iliac, ligature of, 86. 

" internal pudic, ligature of, at greater saoro-sciatic foramen, 87. 

" ** " at perineum, 87. 

" iatemal mammoryj ligature of, 64. 
inferior thyroid, ligature of; 66. 
Ungual, ligature o/J 72. 
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Artery, occipital, ligature o^ at its origin, 74. 

" " " behind mastoid process, 74. 

" peroneal, ligature of, 78. 

" popliteal, ligature of, below internal condyle, 79. 

" ** " in its lower portion, 79. 

" " " in its upper part, 79. 

" posterior tibial, ligature o^ in its lower third, 76. 

** " « in its middle third, 77. 

«* " " in its upper third, 78. 

" radial, 55. 

•* " ligature of, on dorsum of wrist, 56. 

" " " in lower third of arm, 56. 

** " ** in upper third of arm, 57. 

" sciatic, ligature of, 87. 

" subclavian, 61. 

* " " ligature of, outside of scalenl muscles, 61. 

" ** " between scaleni, 63. 

" " " within scaleni, 63. 

*' superior thyroid, ligature o^ 71. 

" temporal, ligature of, 73. 

" ulnar, 53. 

" ** ligature o^ at wrist, 64. 

*♦ " " in lower third of forearm, 64. 

** " " in upper third of forearm, 64. 

" vertebral, 64. 

" ** ligature of, before entering vertebral canal, 64. 

" " '' between atlas and axis, 65. 

" " " between atlas and occiput, 65. 
Astragalua, resection of, 208. 

'^ portion of, and calcaneum and cuboid bone^ resection o^ 209. 

**' articulating surface o^ resection ofj 210. 

^ and calcaneum, resection of, 210. 
Axillary arteiy, 69. 

" ligature ot, see artery. 

Bandage, application o^ 16. 

" circular, 17. 

" double-headed, 19. 

" figure of eight, 18. 

" four-tailed, 20. 

" form ot, 16. 

" material for, 16. 

" plaster of Paris, 20. 

" recurrent, 19. 

" spica, 17. 

" spiral, 17. 

" »♦ of the finger, 18. ♦ 

" starch, 21. 

" T, 19. 

" the, 16. 
Bandaging, rules for, 16. 
Bistoury, position of, 12. 
Bleeding, local, 34. 
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Bleeding, local, cupping, 34. 

*' ** leeching, 34. 

" " puncturing, 36. 

" *^ scarification, 34. 

Bloodletting, 32. 

" arteriotomy, 34. 

** venesection, 33. • 

Brachial artery, 57. 

** ligature of, see Artery. 
Breast, strapping the, 21. 

Carpal bone, a single, resection of, 183. 
Carpus, resection ci*, 183. 

" entire, resection of, 184. 
Carpo-metatarsal articulations, resection of, 181. 
Cautery, actual, 32. 

Chamberlaine's method of ligating the axillary artery, 61. 
Chloroform, 42. 

" mode of administering, 43. 
Circular bandages^ 17. 
Clavicle, resection of, 198. 

" sternal extremity, resection of, 198. 
" shaft, resection o^ 199. 
" entire, resection o^ 199. 
" scapular extremity, resection of, 200. 
Common carotid artery, 67. 

" ligature o^ see Artery, 

iliac artery, see Artery. 
Compress, the, 22. 
Continued suture, 15. 
Counter-irritants, 36. 

" acupuncture, 37. 
*' electro and galvano puncture, 87. 
" escharotics, 36. 
" issue, 36. 
" moxa, 36. 
»* seton, 35. 
Cranium, bones ofj resection, 23 

" " " instruments for, 387. 

Cupping, 34. 

Disarticulation of a linger, see Finger. 
" a single toe, see Toe. 

" metacarpal and carpal bones, see Metacarpal bones. 
*' radio-carpal articulation, see Radio-carpal articulation. 
" . of ankle-joint, see Ankle-joint. 
" elbowifoint, see Elbow-joint. 
" four fingers, see Fingers. 
" of hip-joint, see Hip-joint. 
" of knee joint, see Knee-joint 
J" metacarpal bones of all the fingers, see Fingers. 
pbalangea, see Phalanges. 
shoulder-joint, see Shoulder-joint. 
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Disarticulation of the tarsal joints, see Tarsal joints. 

" of tarsus anterior to the scaphoid bone, 138. 

" of tarsus under the astragalus, 140. 

" " " Malgaigne's process, 140. 

" of first metatarsal bone, see Metatarsal bone. 

« of fifth metatarsal bone, " 

" of single metatarsal bone, " 

" of two outer metatarsal bones, " 

" of first two metatarsal bones, " 

" of all the metatarsal bones, " 

" of all the toes, see Toes. 
Dorsalis pedis artery, ligature of, 74. 
" penis artery, ligature of) 88. 
Double-headed bandage, 19. 
Dressings, see Water Dressings. 

" lint, 22. 

Elbow joint, disarticulation of, 1 1 8. 

" ** circular method, 119. 

" " oval method, 121. 

•* resection of, 192. 

" " two quadrilateral flaps, 192. 

** " two semilunar incisions and excision of flap, 198. 

Electro and galvano-puncture, 37. 
Epigastric artery, ligature o^ 84. 
Escharotics, 36. 

Etherization, phenomena of, 41. 
External carotid artery, 71. 
External carotid artery, ligature o^ see Artery. 

" iliac artery, ligature of, see Artery. 
Exsection of knee joint lor anchylosis, 218. 

Facial artery, ligature ofj see Artery. 
Femoral artery, ligature of, see Artery. 
Femur, resection of, 219. 

" lower extremity, resection of, 219. 
" shaft, resection of, 219. 
" trochanter major, resection of, 220. 
" upper extremity, resection of, 221. 
Fibula, resection of| 211. 

** lower extremity, resection of, 211. 
*• shaft, resection of, 211. 
" upper extremity, resection o? 211. 
Fingers, amputation ot, 101. 

" " in continuity, 102. 

" disarticulation o^ oval method, 105. 
" " double flaps, 105. • 

" " circular method, lOtJ. 

** four, disarticulation of, single flap, 106. 
" " circular method, 107. 

" phalanges of, disarticulation of, circular method, 103. 
" phalanges of, disarticv\\al\o\i ot, m^>\\cA\y5 ^"!s^,^SJRfc^ 
Figure of eight bandage, 18. 
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Flaps, single, 93. 
" double, 93. 
" rectangular, 94. 
Forceps, artery, 31. 

•' self-closing French, 14. 
Forearm, amputation o^ circular method, lit. 
" " single flap, 117. 

** " double flap, 117. 

Four-tailed bandage, 20. 

Gluteal artery, ligature o^ 86. 
Gunshot wounds, character of, 241. 

" symptoms of, 242. 

" provisional treatment of, 243. 

*' diagnosis of, 244. 

" treatment of, 245. 

" instruments for bullet extracting, 240. 

Haemorrhage, prevention ot, 26. 

« »• by key, 26. 

" " by tourniquet, 26. 

*• " by twisted handkerchief, 26. 

** ' " by manual pressure, 26. 

" suppression of) 28. 

" " by torsion, 30. 

" '* by ligature, 31. 

" " by acupressure, 32. 

** " by cold, 32. 

" " by styptics, 32. 

" " by actual cautery, 32. 

Hamilton's, Dr. F. H., instrument case, 10. 

Hewitt's, Dr. H. S., instrument case, 11. 
Hip-joint, disarticulation of, 161. 

•* " single flap (anterior), 162. 

" " double flap (lateral), 164. 

" " " (anteroposterior), 165. 

** *' " long anterior and short posterior, 166. 

" " oval method, 167. 

" " circular method, 169. 

Humerus, resection o^ 193. 

" single condyle, resection of, 193. 

" lower extremity, resection o^ 194. 

" shaft, resection o^ 195. 

" upper extremity, resection o^ 195. 

Iliac bones, resection of, 224. 
Incisions, 13. 

" simple, 13. 
" compound, 13. 
Inferior thyroid artery, ligature of, 66. 
Tnnominata, Ugaturo of, 66. 
ftrument caaeSf 9. 

" Dr. F. H. Hamilton's, 10. 
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Instrument cases, Dr. H. J. Hewitt^s, 11. 
Dr. Willard Parker's, 10 
" Dr. J. R. Wood's, 10. 

« U. S. Navy. 11. 

" U. S. Army, 12. 

Instruments for amputating, 98. 
" for bullet extracting, 240. 
" for resection, 170. 
** for vaccination, 37, 39. 
Internal iliac artery, ligature of, see Artery. 
" mammary artery, ligature of, see Artery. 
" pudic artery, ligature of, see Artery. 
Interrupted suture, 15. 
Issue, 16. 

Knee-joint, disarticulation o(, 153. 

*» " oval method. 154. 

" ** circular method, 154. 

" ** single flap, 154. 

** ** double flap, 15.5. 

" resection of, 216. 

" excision of, for anchylosis, 218. 

Lancet, narrow-bladed, 3.7. 

'* trident, 39. 
Leeching, 34. 

Leg. amputation of, at the " place of election," 149. 
" " " circular method, 149. 

" '* " single flap, 151. 

*' " " single external flap, 161 

" «* " double flap, 161. 

" " " oval method, 162. 

Ligature of Arteries, see Arteries. 

** axillary artery, see Artery. 

" brachial artery, 57. 

" common carotid artery, see Artery. 

" common iliac artery, " 

" dorsalis pedis artery, " 

** dorsalis penis artery, " 

" external carotid artery, ** 

" external iliac artery, " 

" epigastric artery, •* 

" facial artery, " 

" femoral artery, " 

• ** gluteal artery, " 

" innominata, ** 

" inferior thyroid artery, ** 

" internal iliac artery, " 

" " pudic artery, ** 

" " mammary artery, " 

" lingual artery, ** 

" occipital artery, at its origin, " 

** occipital artery, ^^ 
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Ligature of peroneal artery, see Artery. 
** popliteal artery, *' 

" posterior tibial artery, " 
" radial artery, " 

'* sciatic artery, *' 

I '* subclavian artery, " 

" *' and common carotid arteries, see Artery. 

" superior thyroid artery, see Artery. 
" temporal artery, see Artery. 
" ulnar artery, see Artery. 
** vertebral artery, see Artery. 
Lingual artery, ligature of, 72. 
Lint, 22. 

" the compress, 22. 
** the pledget, 22. 
" the tent, 22. 
Lower extremities, ampuiation of, 127. 

" resection of; 204. 

Lower jaw, resection of, central portion, 230. 

" " half the horizontal portion, 233. 

" " one superior internal flap, 233. 

" " entire horizontal portion, 234. 

" one half, 234. 
" " semicircular flap, 234. 

" " quadrilateral flap, 235. 

" " single curved incision, 235. 

** ** entire, 236. 

Malleoli, amputation at the base of the, 147. 
" " above the, 148 

" " " circular method, 148. 

" " " rectangular flap, 148. 

Marshall Hall's method of resuscitation, 45. 
Metacarpal bone, a single, amputation o^ 108. 
" entire, resection of, 182. 

" the first, disarticulation of, single flap, 109. 

oval method, 110. 
** the second, " oval method, 111. 

" the third and fourth, disarticulation o^ 111. 

" the fifth, disarticulation of, single fiap, 112. 

'* • the fifth, disarticulation of, ovtd method, 112. 
Metacarpal bones, four, amputation of, 108. 

'' two at a single operation, disarticulation ofj 113. 

" resections ofj 181. 

" of all the fingers, disarticulation of, 113. 

" ♦♦ " single flap, 114. 

" and carpal bones, disarticulation of, 115. 
Metacarpo-phalangeal articulation, resection of, 180. 
Metatarsal bones, amputation through the, 130. 
" disarticulation of the first, 131. 

" " " oval method, 131. 
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Metatarsal bones, disarticulation of the fifth, oval method, 132. 

** " »* single flap, 182. 

" disarticulatiooof a single, 132. 

*♦ " *♦ flap method, 132. 

" disarticulation of the two outer, 133. 

" " " oval method, 133. 

^ disarticulation of the first two, 133. 

" " " oval method, 134. 

*' disarticulation of all the, 134. 

« *♦ " flap method, 136. 

** resection o^ 204. 

" *♦ phalangeal extremity, 204. 

" " shaft;, 206. 

• ** " tarsal extremity, 205. 

" " entjre, 205. 

Moxa, 36. 

Occipital artery, ligature o^ at its origin, 74. 

" ^ behmd the mastoid process, 74. 

Olecranon, resection of^ 189. 
Orbit, bones of^ resection, 127. 
Os calcis, resection of, 206. 

" " portions o^ 206. 

" entire, 206. 

Parker's, Dr. W., instrument case, 10. 
Patella, resection of, 204. 
Peroneal artery, ligature ot, 78. 
Phalanges, resection of, 179. 

«* shaft; of, 179. 

" " interphalangeal articulations, 179. 

** entire phalanx, 179. 

** of fopt, resection of, 204. 

** of great toe, resection o( 204. 

'* articulation o( resection o^ 204. 
Phalangeal bones, shafts, resection o^ 204. 
Plaster, adhesive, 14. 

of Paris bandage, 20. 
Pledget, the, 22. 
Pocket-cases, 9. 

Popliteal artery, ligature ot, see Artery. ' 

Posterior tibial artery, ligature of, see Artery. 
Pubic bones, resection o^ 226. 
Puncturing, 36. 

Quilled suture, 15. 

Radial artery, 65. 

" ligature ot, see Artery. 

Eadio-carpal articulation, disarticulation of^ circular method, 115. 

^ " flap method, 116. 

Radius, resection of, 186. 

** lower extremity, Ift^. 
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Badius, resection of, upper extremitj, 187. 
" « shaft, 187. 

« " entire, 187. 

"^ and ulna^ resection of; 191. 

** •♦ inferior extremity, 191. 

•* ** superior extremity, 191. 

Recurrent bandage, 19. 
Resections, 170, see the Bone or Bones. 
" in general, 176. 
** classification, 178. 
•• instruments for, 170. 
Besuscitation, Marshall Hall's method of, 45. 
«• Sylvester's method of, 46. 

' Sacrum, resection of, 224. ^ 

Scalpel, position o^ 12. 
Scapula, resection o^ 201. 

" ** acromion process; 201. 

" " an angle or border of, 202. 

*« " body of, 202. 

" ** . entire, 203. 

" and spine, resection of, 201. 
'* and part of dayide, resection of, 204. 
Scarification, 84. 
Sciatic artery, ligature of, 87. 
Serrefines, 14. 
Seton, 36. 
Shoulder-joint, disarticulation of, 123. 

" ** oval method, 123. 

" " single flap, 126. 

" •• double flap^ 125. 

" resection of, 198. 

Spica bandage, 17. 
Spiral bandages, 17. 

" of the finger bandage, 18. 
Starch bandage, 21. 
Steams' artery clamp, 28. 
Sternum, resection of, 226. 
Strapping, 21. 

" the breast, 21. 
" the testicle, 21. 
Subdavian artery, ligature o^ see Artery. 
" right, operation on, ftl 

" left, operation on, 64. 

^ and common carotid arteries, ligature o( 67 

Sulphuric ether, 40. 

" mode of administering, 40. 

Superior thyroid artery, ligature of, 71. 
Superior maxilla, resection of, 227. 

" " below floor of orbit, 227. 

" entire, 22a 
"maxUla, resection o? 230. 
yappre88i<m of hmmorrhage, see HcemoTrhago. 
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Sutures, 14 

" continued, 15. 

** interrupted, 15. 

" material for, 16, 

" quiUed, 15. 

»* twisted, 16. 
Sylvester's method of resuscitation, 45. 
Syringe, vaccinator, 39. 
-" self-vaccinator, 89. 

T bandage, 19. 

Tarsal joints, disarticulation of, 137. 

" bones, resection ot 206. 
Tarsus anterior to scaphoid bone, disarticulation o( 138. 

" under the astragahis, disarticulation o^ 140. 

" " " Malgaigne's process, 140. 

Temporal artery, ligature ofj 73. 
Tenaculum, the, 31. 
Tent, the, 22. 
Testicle, strapping the, 21. 
Thumb, phalanges of, disarticulation ot 107. 
Thigh, amputation of, 166. 

** " circular method, 157. 

" " single flap, 167. 

" " double flap, 167. 

" " double flap of integuments, 159. 

" " rectangular flaps, 160. 

Tibia, resection o^ 212. 

" " lower extremity, 212. 

" shaft, 213. 

" " upper extremity, 213. 

** and fibula, resection of, lower extremity, 323. 

" " " a malleolus, 213. 

'♦ ankle-joint, 214. 
Toes, amputation of the, 128. 

" all the, disarticulation of; 130. 

« " • " single flap, 130. 

" " " circular method, 130. 

" second phalanges, disarticulation oC 128. 

" single articulation of, oval method, 128. 

« '*• " single flap, 128. 

" *' " double flap, 129. 

Torsion of arteries, 30. 
Tourniquet, the, 26. 

" Signorini's, 26. 

" Petit, 26. 

Trident lancet, 39. 
Trunk, resection of, 224. 
Twisted suture, 16. 

Ulna, resection of, 188. 

" " lower extremity, Ift^. 

" '* upper extremity, \ft^. 
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Ulna, resection of, shafl, 189. 
" entire, 190. 
" and radius, resection of, 191. 
** " " inferior extremity, 191. 

" " " superior extremity, 191. 

Ulnar artery, 53. 

" ligature of, at wrist, 54. 
" ** in lower third of forearm, 64. 

** "in upper tliird of forearm, 64i 

Upper extremities, amputation o^ 100. 
" resection of, 179. 

Vaccine scarificator, 39. 

" best kind of, 39. 
Vaccination, 37. 

" instruments for, 39 
^ best instruments for, 39. 
Varicose veins, treatment of, with pins and needles, 89. 
* ** " by cauterisation, 91. 

" " by compression, 91. 

" " by excision, 90. 

** " by incision, 90. 

" "by injections, 91. 

" " by section, 90. 

" " by ligature, 90. 

Venesection, 33. 

" external jugvilar, 33. 

" median, basilic, and cephalic, 34. 

** internal "saphena, 34. 

Veins, wounds of, 89. 

" varicose, see Varicose Veins. 
Vertebra, resection of, 224. 
Vertebral artery, 64. 

** ligature of, before entering vertebral canal, 64. 

" " between the atlas and axis, 65. 

" " between the atlas and occiput, 65. 

Water dressings, 22. 

" sifter, 22. 

" absorbent, 23. 

" humectation, 23. • 

" inevaporant, 23. 

** irrigation, 23. 

" immersion, 25. 

Wood's, Dr. J. R., instrument case, 10. 
Wounds, see Gunshot Wounds. 
Wounds of arteries, 46. 

** contused, 46. 

" lacerated, 46. 

** ^ punctured, 46. 

" incised, 46. 

" treatment of, 46. 

mds of veins, 89. 
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PHARMACEUTIC GRANULES AND DRAGEES 

{Sugar CoaUd POU) 

of 

GARIf lER, liAHEOlJRErX St €•• 

Memhera of th6 OolUge of Pharmacy, of Paris. 
Theso Qrannles and Dnmrees are recognised, both in Enrope and in the United 
States, as the most reliable way of dispensing yalaable medicines. Physicians will 
find many worthless imitations, and they must be careful to see that tne Fills dis- 
pensed by the druggists are made by Messrs. Gamier, Lamourenx A (>> , memb«r8 of 
the College of Pharmacy of Paris. The following are some of the principal prepara- 
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u. s. p. 

Aloes and Mvrrh 4 grs. 

Compound Cathartic 8 "• 

i- u .IX ♦* 

.4 " 



Aloetic , 

Assafoetlda 4 

Aloes^and Assafoetlda 4 

Dinner, Lady Webster's 8 

Compound Calomel, Plummer's 8 

....IX 

Blue Pills 8 

Opium Pills 1 

Calomel Pills 2 

Opium et Acet. Plumb, each 1 

Extract of Ehatany % 

Compound Shubarb 8 

Componnd Colocvnth 8 

Compound Squills 4 

Dover's Powders 8 

Carbonate Iron, Yallet's formula. . . 
Carbonate of Manganese and Iron . . 

Kermes t-ii 

Bantonlne X 

Bi-Carbonate of Soda 4 

Magnesia and Bhnbarb 1 

Quevenne'a Iron Reduced by Hydros 

gen 1 

GRANUIiES. 
0/ 1-60 of a grain each. 



r. 8.P. 

Meglin 1 gra. 

Cynoglosse 1 ** 

Proto-Iodlde of Iron 1 •* 

Lactate of Iron 1 " 

Sulphate of Quinine 1&2 "* 

Valerianate of Quinine 1 ** 

** Zinc 1 " 

" ** Iron 1 " 

Citrate of Iron and Quinine 2 ** 

** Iron 2 " 

Willow Charcoal 2 " 

Diascordium 2 " 

Anderson's Antibilious and Purga- 
tive 2 " 

Extract of Gentian 2 " 

Iodide of Potassium 2 ^ 

Calcined Magnesio 2 " 

Rhubaib 2 " 

Ergot Powder, covered with Sugar 

as soon as pul v'd 2 ** 

PhylhmdriaSeed 2 " ' 

Washed Sulphur 2 " 

S. N. Bismuth 2 ** 

Tartrate Potassa and iron. 2 ^ 



Aconitlne. 
Atropine. 
Digitaline. 
Morphine. 

Tartar Emetic. 

Codeine. 

Conlcine. 

Extract of Belladonna. 

Lupuline X grn. 

Extract Nux Vomica X " 

Veratrine 1-24" 

Arsenious Acid 1-24 ** 

Sulphate of Morphine X " 

Corrosive Sublimate 1-12 " 

Nitrate of Silver X " 

Extract of Hyosclamus X " 

Extract Bad. Aconite X *' 

DRAGEES. 



Strv<Jhnine. 

Valerianate of Atropine. 
Veratiine. 



0/1.6 of a grain each. 

Extract of Hyosciamus. 

*' " Ipecac. 

" " Opium. 
Proto-Iodide of Mercury. 

Emetine X grn. 

Iodide of Mercury X ** 

Valerianate Mori>hlne....'. X ** 

Acetate Morphine X " 

Digitaline v 1-24 " 

Strychnine 1-12 •* 

Colchicum (each granule equal to 
two drops of tincture). 



CopM}ha, pure solidified. 
Copa/ba and Cubebe. 
OopaJba, Cubehs and Citrate Iron. 



Cubebs, pure. 
Cubebs and Alum. 
Cxibebft, Bhatany, and Iron. 



To be hod at the pTVnc\T>a\"DrwTC\&l%. 






^ S^itov.^Vxft^V. 



Records of Daily Practice: 

A SoiEJfTiFio YisiTiNa List roa Pitysic[ans and Suboeons* 

CONTENTS : 

Present State of Patients. 71 double pages. 
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INSTRUMENT MAKERS TO THE 

NKW YORK, BELLE ^UE, AND CITY HOSPITALS, 

^ranurneturc and Import all kinds of 
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